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, FLYING WEATHER: GOOD AND BAD 


How a Federal Bureau Prepares Reports and Forecasts 
As Aids to Efficient Aviation 


ditions for the benefit of civil aviation 

L operations is becoming increasingly 
vital. Each improvement in the mechanics and 
science of flying increases the volume of air 
navigation, and each increase in the volume of 
commercial flying brings a corresponding gain 
in the demand for definite weather information. 

Striking evidence of these facts is manifest- 
ing itself each day. From small villages, as well 
as from major metropolitan sections, come con- 
stant demands for additional Service. 

Aviation executives generally agree that 
“everything depends on the weather” and this 

- despite all the obvious 
~ improvements that re - 
cently have been made in 
the design of airplanes 
- and the refinements in 
the science of flying that 
. have taken place. 

A leading air mail con- 
tractor is au- 
thority. for the 
statement that 
nearly “all the 
troubles exe- 
periented by 
‘his company 
‘inthe ¢ourse . 

~ of. a year 
were tracea- - 
ble, directly 
Or indi- - 
rectly, tothe _ 
weather~. 

Blank ets 
. of -fog;: low. - 
*<ceilings,’’ _ 
low Visibil- 
ity, freézing 
weather and 
thunder- 
storms all 
exert them- 
selves to 
defy aero- 
nautical genius. Given information concerning 
the degree, location and expected duration of 
these conditions, however, flyers are usually 
able to make the very best of poor situations 
and to cruise with a maximum degree of safety 
and efficiency. 

It is especially with the efficiency of commer- 
cial air navigation that the activities of the 
Weather Bureau are associated. Speedy provi- 
sion of accurate weather information has the 
power to transform flying along an airway from 
a haphazard, hit-or-miss variety to the. type 
that takes advantage, in particularly bad 
weather, of every: brief break or opening that 
will enable a pilot to “get through.” 
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The three main features of weather service 
for aeronautics, each. of which is essential to 
the successful use of the others, are as follows: 

1. Individual reports telling what the 
weather is now, not only at the starting point 
of a flight but also at places along the proposed 
xoute of the flight. 

2. Short-range forecasts covering individual 
flights or telling what type of weather is “soon 
to be.” 

3. The basic, general forecasts indicating like- 
lihood of favorable flying weather “tomorrow.” 

Considered in reverse order, the general fore- 
casts form the groundwork of the entire serv- 
ice; they -are supplemented by the more 
intensive shorter period forecasts, and both of 
these are still further supplemented by’ timely 
reports of current conditions which serve as 
checks upon forecasts previously made and 
which provide data for such slight modifications 
as may be found necessary. 

Intensive work in preparing weather infor- 
mation for the aviation industry was begun by 
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Chief, United States Weather Bureau 


the Weather Bureau when Congress passed the 
air- commerce act in- 1926, authorizing the 
Bureau “to promote the safety and efficiency of 
air navigation in the United States and above 
the high seas, particularly upon civil airways 
designated by the Secretary of Commerce 
under the authority of law as routes suitable 
for air commerce.” 

Since funds were first made available for this 
work, annual appropriations have increased in 
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With Rapidity to Aid Civil Aviation 


keeping with the increase of civil aviation eper- 
ations. Now the yearly appropriation is ap- 
proximately three quarters of a million dollars. 

In entering upon this work, the Bureau was 
possessed of the records and experiences 
gathered during the half of a century which had 
elapsed since the agency was founded. This 
material served as an excellent foundation upon 
which to build the new service. 


In spite of all this previous experience in 
other branches of thé service, however, the need 
for considerable experimentation has_ been 
found to exist. Advancement of new ideas is 
constantly being made, with some-of the more 
worthy being given trials. Also, changes in 
operation methods along the airways, particu- 
larly with respect to communication systems, 
have made some changes necessary in the 
service. 5 

In the main, however, the principal features 
of the service remain unchanged, as given above. 

The frequent reports of current conditions 
provide the pilot with knowledge of “what the 
weather is now,” not only at his terminal but 
also at all points along the line of flight. It has 
been for the purpose of providing this informa- 
tion that a reporting system has been estab- 
lished by the Bureau on all the principal 
airways sanctioned by the Department of 
Commerce. This reporting system now extends 
throughout 44 States and soon will’cover the 
entire Union as sadditional airways receive 
approval. 

Some variation occurs in the frequency with 
which reports are made, this condition arising 
from the variation in the number of regular 
scheduled flights. 

When the service was first organized reports 


: . . , U.S. Weather Bureau. 
Weather Reports and Forecasts Are Made With Frequency and Transmitted 


were made to fit the schedules. This practice is 
still followed on a few airways where only a 
small number of flights are made each day. In 
these cases, if regular-schedules are maintained 
the-telegraph is used to send reports a few min- - 
uteS before the flight begins. Where delays are 
frequent, use.of the telephone is made. 
_Airports from which a large number of 
flights are-made require a different type of 
service, providing greater detail of information. 

The major concerns of all pilots relate to two 
elements—ceilings and visibility.-. Many ask for 
nothing else if reports on these are favorable: 
Back in the days when the Bureau ‘was orgah- 

ized—55.. ygars ago—the 

people of thé Nation were 

very thoroughly earth- 

ridden and there 

was little necessity 

for giving 

seientific 

thought to 

the height 

to which 

clouds raised 

above the 

earth or to the 

distance at 

which ‘objects might 

be seen under varying 

weather conditions. But 

since man has taken to the 

business of flying, affairs 

- have taken On. an*‘entirely 
different color. . 

Other data furnished to 
pilots include wind direc- 
tion and velocity at surface, 
temperature, -dew. - point 
and barometric pressure, 
although only a passing ref- 
erence to-these is necessary. 
Information concerning sur- 
face wind is provided to in- 
sure greater sufficiency in 
take-offs and landings. 

Special attention is given 
to phenomena such as thunderstorms, line 
squalls, especially heavy rain or snow, ice for- 
mation as..reported by incoming ‘pilots and 
kindred data. 

Balloons ‘about 6 inches in diameter, made of 
pure rubber and of different colors, are em- 
ployed in measuring direction and velocity of 
upper winds, When inflated, these balloons are 
from 28 to 80 inches in diameter and ascend at 
an approximately uniform rate of 600 feet per 
minute. It is*possible to determine weather con- - 
ditions at various levels in detail within two or 
three minutes after the balloon disappears. For 
night observations a small lantern is suspended 
a few feet below the balloon. 


_ Reports containing the data briefly described 
in the foregoing paragraphs are transmitted by 
teletype, telegraph, telephone or radio. They 
are generally used by the meteorologists in 
giving the information to operations managers 
of the air transport companies and to pilots. 

_ Pilots are kept informed-of sudden changes 
in. weather conditions whenever those condi- 
tions are at all uncertain, and this is done even 
while the flight is in progress. These activities 
enable a pilot to. keep to\his original plan of 
flight or change it upon receiving information 
that conditions farther along his route have 
changed since the time of his taking off. 

At the close of 1929 the Department of Com- 
merce had 24 radio broadcasting stations dis- 
tributing weather information to those engaged 
in civil aviation. It is expected that 15 new | 
stations will be added to the list by July, 1930. 

When this. program. is completed. it will. be .. 
possible for any pilot flying anywhere and at 
any time of the day or night to receive just the 
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PRIVATE AERONAUTICAL LIGHTS 


the subject. of a statement by 

Maj. Clarence M. Young, Assist- 
‘ant Secretary of Commerce for Aero- 
nautics, made public by the Depart- 
ment of Commerce. In this statement, 
Maj. Young outlines methods by which 
such lights, established and operated 
atthe expense of private interests as 
a contribution to aeronautics, may be 
made to be most effective. 

The statement follows in full text: 

“Of the total number of lights in 
operation,’ Mr. Young said, “about 
125 are known as ‘private aeronautical 
lights’ because they have been estab- 
lished by, and are being operated at, 
the expense of private interests who 
have appropriated funds for this pur- 
pose as their contribution to the ad- 
vancement of aeronautics. The re- 
maining number ‘have been estab- 
lished by the Department of Com- 
merce, in furtherance of its program 
of airway development, and these 
lights are divided into revolving bea- 
cons, flashing beacons, code_beacons, 
acetylene blinkers and acetylene rout- 
ing beacons. 

“The 125 lights are certified#aero- 
nautical lights, a certificate of ap- 
proval having been given by the air- 
ways division of the Aeronautics 
Branch, which after investigation has 
determined that such lights would con- 
stitute an aid to air navigation. As 
certified aeronautical lights, they may 
be operated for a period of one year 
and must be turned on at sundown 
and remain lighted until sunrise. Any 
departure from this requirement on 
the part of the owner or operator 
makes him liable to the charge of op- 
erating afalse light, which is regarded 
as being a hazard to air navigation. 

“To date, the Aeronautics Branch 
has not been called upon to exercise 
the power vested in it by Congress 
with respect to false lights. A splen- 
did spirit of cooperation and under- 
standing has been exhibited by the 
persons who have erected the lights, 
and in some cases where it was ap- 
parent that a false light was being 
operated, the owner’s attention was 
called to its misleading features and 
remedial steps were taken promptly. 


Pisce. sub aeronautical lights form 


Tue AERONAUTICS 
Branch, through the airways division, 
endeavors to act as a clearing house 
for the certification of private 
aeronautical lights and not as a 
police authority in search of vio- 
lations. The advantages or disad- 
vantages of a private aeronautical 
light are left to the pilots and the 
aeronautical interests of communities 
which the light serves. Upon their re- 
ports, complaints or recommendations, 
the Aeronautics Branch takes action, 
and in this matter it assures complete 
self-government of the local condi- 
tions. 

“While private aeronautical lights 
may take several forms, there is one 
feature they embody which is stand- 
ardized throughout the. country and 
of great assistance to an airman segch- 
ing for a landing place after dark. 
This feature is the fixed projector, 
which is a light showing a high-inten- 
sity pencil of light, and this beam al- 
ways must be pointed in the direction 
of the nearest airport or landing field 
to show the pilot where a safe landing 
may be made or enable him to drop a 
flare for landing if the field is not 
equipped with landing lights. 

“The value of this fixed projector 


may best be demonstrated when it is 


considered that a pilot, flying at night 
and in fog or heavy weather, catches 
a glimpse of a beacon light. He im- 
mediately sets his course for this light 
and upon arriving over or near it, sees 
the fixed projector pointing to the air- 
port. Immediately he takes a bearing 
on that beam of light and is guided 
straight to the airport or landing 
field. 

“Private aeronautical lights without 
fixed projectures may well beclassified 
as hazards to air navigation. On one 
occasion a pilot was caught in a fog 
near a large city and while searching 
for the airport to make a landing, he 
saw a revolving beacon light. He took 
this to mean a field and headed for the 
light. As he approached it a building 
flashed by his wing and he then knew 
he was in the heart of a city and the 
light was on a building instead of a 
field. Unfortunately, he was not able 
to locate the field and crashed in land- 
ing at the outskirts of the city. 

“The facts were reported and steps 
were taken immediately to erect a 


port or. landing field. 


fixed projector along with the light. 
This action changed the light from a 
false or us one to an aic to air 
navigation. 


Tue AIRWAYS divi- 
sion of the Aeronautics Branch rec- 
ommends that private aeronautical 
lights should be long-range lights, 
of suitable design, equal in ef- 
fectiveness to the airways division 
standard 24-inch revolving beacon 
light and should be equipped with an 
automatic lamp changer. Revolving 
lights should have a speed of 6 revolu- 
tions per minute, if located at an air- 
For locations 
other than landing fields, the speed 
should be from one-half. to 2 revolu- 
tions per minute. 2 

“Airport lights should be elevated 
from 1 degree to 2 degrees above the 
horizontal and preferably should be 
supplemented by a double-light-source 
green auxiliary beacon flashing a def- 
inite Continental Code characteristic 
to mark and identify the landing field. 


ARMY AIR EXERCISES 


HE vanguard of 150 Army Air 
Corps planes which will partici- 
pate in the April field exercises 

in Sacramento, Calif., starts concen- 
tration during the last days of March, 
according to a statement of the War 
Department. 

The imaginary battlefield covers 
more than 20,000 square miles of ter- 
ritory, it was stated. It was said that 
enemy fleets are supposed to ride at 
anchor in Les Angeles Harbor and 
Monterey Bay, while enemy troops 
have concentrated in large numbers at 
Stockton, Modesto and other inland 
points. The problem with which the 
Air Corps is confronted is to demon- 


‘ strate the part aviation would play in 


the general defense should 
this ever actually happen. The full 
text of the statement follows: . 

The peaceful expanses of Sacra- 
mento Valley will echo the roar of 
fighting planes during the last days of 
March, when the vanguard of 150 
Army Air Corps planes, to partici- 
pate in the April field exercises at 
Sacramento, will start their concen- 
tration. 

On Apr. 1, Mather Field—somno- 
lent since the World War, when it was 
an important aviation training cen- 
ter—will once more hum with military 
flying activity. For three weeks it 
will be the headquarters of a provi- 
sional wing gathered from all points 
of the compass to engage in opera- 
tions against a simulated enemy who 
has made a theoretical invasion of the 
Pacific Coast. 

The imaginary battlefield covers 
more than 20,000 square miles of for- 
est, farm land, mountains and coast 
line and is bounded by Hopland to the 
north, San Francisco to the west, 
Santa Cruz to the south and Placer- 
ville to the east. Enemy fleets are 
supposed to ride at anchor in Los An- 
geles Harbor and Monterey Bay, while 
enemy troops have concentrated ‘in 
large numbers at Stockton, Modesto 
and other inland points. As the cur- 

tain rises on the theater of war, the 


invaders are making ready to attack 
San Francisco from land, sea and air. 
The problem which confronts the 
Army air forces is te demonstrate the 
part Army aviation would play in the 
general defense program should this 
grim drama ever be enacted in reality. 


The vast majority of Army planes 
that are to take part in the maneuvers 
will travel many. thousands of miles 
to Sacramento and back to'their re- 
spective stations. Their total travel 
distance is greater than the circumfer- 
ence of the globe. 


Tue First Pursuit 
Group, stationed at Selfridge Field, 
Mich.,; and commanded by Maj. Raiph 
Royce, will have a round-trip journey 
of 4,300 miles. The group consists of 
40 pursuit planes and 4 cargo planes, 
with a personnel of 46 officers and 22 
enlisted men. Departure from Self- 
ridge will be about Mar. 26. Over- 
night stops are slated at Omaha, 
Nebr.; Cheyenne, Wyo., and Elko, 
Nev. 

The Second Bombardment Group, 
commanded by Maj. Hugh J. Kneer, 
stationed at Langley Field, Va., has 
a round-trip flight of 5,800 miles to 
negotiate._.The group consists of 19 
bombers and 1 cargo plane. It has 39 
officers and 42 enlisted men. Over- 
night stops will be made at Montgom- 
ery, Ala.; Shreveport, La.; Midland, 
Tex.; Tucson, Ariz., and March Field, 
Calif. It will prebably leave about 
Mar. 24. 

The Third Attack Group, com- 
manded by Maj. Davenport Johnson, 
stationed at Fort Crockett, near Gal- 
veston, Tex., will cover a round-trip 
route of 3,600 miles. It consists of 28 
attack planes and 1 cargo plane, with 
30 pilots and 30 enlisted men. It will 
depart for Sacramento about Mar. 27, 
making overnight stops at El Paso, 
Tex., and March Field, Calif. 


Tue SEVENTH Bon- 
bardment Group, commanded by Maj. 
Carl Spatz, will leave its station at 
Rockwell Field, near San Diego, abeut 


Such auxiliary beacons should have at 
least 5,000 candlepower in all hori- 


zontal directions ahd should be de- 
signed and erected so that the light 
will be visible, in all directions from 
the horizontal to within at least 10 de- 
grees of the zenith. Aeronautical 
lights marking landmarks not iocated 
on an airway should be elevated from - 
10 degrees to 15 degrees. Flashing 
lights may show either a white or a - 
colored beam or a combination of both, 
but in any event should be of sufficient - 
candlepower to serve as a long-range 
light. A combination of the revolving 
light beam and a flashing green light - 
is restricted to the use of airports and 
landing fields, while a combined re- 
volving white light and a flashing red 
light is restricted for use on the civil 
airways. . 
“Private lights of aeronautical char- 
acter not located at airports shall be 
supplemented by a fixed directional 
projector showing a high-intensity 
pencil of light of candlepower not 
lower than the aeronautical beacon. 
The fixed projector must point its 
beam of light in the direction of the 
nearest airport or landing field.” 


MEXICAN EXTENSION 
NEw air routes are to be inaugu- ~ 
rated in Mexico in the Spring of 
1930. The department of communi- 
cations and public works has granted 
permission to Don Eduardo Hay to . 
establish the following three services 
to connect the west coast of Mexico 
with the interior: Acapulcc to Mexico 
City; Acapulco to Tepic, and Acapulco 
te San Jeronimo. 

Gen. Hay some time ago was 
granted the concession to exploit the 
air mail route between Mexico City, 
and Laredo, Tex. This service. toa, 
will be put in operation seon. Stops 
will be made at Quaretero, San Luis 
Potosi, Saltillo and Morterrey. 
(Harry K. Pangburn, vice consul, 
Acapulco, Mexico.) 
———————— 
Mar. 29, having before it the short 
distance of enly 480 miles. The group 
comprises 20 pursuit planes, 4 bomb- 
ers and 2 cargo planes, with a persone 
nel of 32 officers and 40 enlisted men. 
The flight will be made in less than 
one day. 

Even shorter will be the hop of the 
Ninety-first Squadron from Crissy 
Field, at San Francisco. This outfit 
will be commanded by Capt. Walter H. 
Kraus and consists of 7 observation 
planes and 1 cargo plane; with 16 of- 
ficers and 10 enlisted men. 

The exodus from Washington of of- 
‘ficers who will serve on the staff of 
the provisional wing, which is to be 
commanded by Brig. Gen. William E. 
Gillmore, will continue until Mar. 22, 
First to leave were Maj. Willis Hale, 
who will have charge of operations ac- 
tivities, and Capt. Harold McClellan 
and Lt. Guy Kirksey. Accompanying 
Maj. Hale is H. J. Adamson, assistant 
to F. Trubee Davison, Assistant Sec- 
retary of War for Air. Gen. Gillmore 
and Lt. Col. Frank Andrews, chief of 
staff of the provisional wing, will start 
for Sacramento on Mar. 22. Other 
staff officers are: Maj. M. F. Davis, 
personnel; Maj. Thomas D. Milling 
and Lts. Guy Kirksey. and Roland 
Birnn, intelligence; Maj. Hale «nd 
Capts. McClellan and Hunter, opera- 
tions; Maj. H. H. Arnolc and Capt. 
Elmer Adler, supply. 


Henry Miller 


Definite indication of advances in aircraft design which resulted from military necessity during the World War is found in this 


yiew of the “Queen Martin,” 


This plane commanded attention in 1911 by flying at the rate of 72 miles an hour, 
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IS LOW FLYING A TRESPASS? 


Court Rules on Rights of Aviators 
And Legality of Regulations 
-. Issued by Government 


privately-owned land and the 

right of the State, and of the 

Federal Government in its proper 

sphere under the commerce clause, to 

control the operation of such aircraft 

- and to prescribe the minimum altitude, 

without regard to the technical rights 

- of the landowner to the air space 

- above his land, has been sustained by 

the Supreme Judicial Court of Mas- 
sachusetts. 

The decision was rendered in a suit 
brought by the owners of a country 
estate adjacent to a commercial air- 
port to enjoin the defendants from fly- 
ing over their land and buildings on 
the theory that such fiying constitutes 

-a@ trespass and the continuation 
thereof a nuisance. The case was_re- 
ferred to a master. There were no ob- 
jections in writing to the report of 
the master and the facts stated therein 
were accepted as true by the court. 


Ts right to operate aircraft over 


Tue MASTER found 
that the plaintiffs owned a large 
country estate on which there was 
a large and substantial house used 
as a residence, a library, two small 
houses, a garage and some other 
small structures; that the distance 
from the residence to the nearest 
point of the flying field was 3,000 
feet; that certain of the defendants 
had flown over the estate of the plain- 

- tiffs whenever the condition of wind 
and weather had made it necessary or 
convenient, but that except in take- 

- offs and landings such flights had not 
been at low altitudes; that in take-offs 
and landings the defendants had flown 
over the plaintiffs’ premises at alti- 

. tudes as low as 100 feet, but that the 
land over which such flights were 
made was covered with dense brush 
and woods, was uncultivated and land 
of which ho use either for pleasure or 
profit, was being made; and that plain- 
tiffs had not sustained any damage or 
suffered any discomforts as the result 
of such flights. 

The case was presented solely on the 
ground of trespass and the nuisance 
resulting from its continuance. The 
plaintiffs claimed that the air space 
which is being used or may in the fu- 
ture be used in the development of the 
underlying land is the private prop- 
erty of the landowner, in which he is 
entitled to the exclusive use and con- 
trol; that the right to usable air space 
is a vested right; and that the flights 
of the defendants constituted a tres- 

- pass and the continuation thereof a 

. nuisance and that plaintiffs were enti- 

. tled to an injunction against the con- 
tinuation of Such nuisance. 


F Tue LOWER COURT 
refused to sustain the contention and 
dismissed the suit, The supreme judi- 
cial court on appeal affirmed the de- 
cree of the lower court. 

The court in its opinion states that 
the State and the Federal acts not only 
recognize the existence of air naviga- 
tion, but authorize the flying of air- 
craft over privately-owned land; that 

‘the State, as a sovereign, has the right 
to control the operation of aircraft 
and, in the exercise of police power, 

" has the right to regulate air naviga- 
tion and prescribe the minimum alti- 

_ tude; that statutes enacted in the ex- 


ercise of such power do not violate the 
- due process clauses of the State and 
the Federal Constitution; and that “it 
_ is the proper function of the legisla- 
. tive department of government in the 
. exercise of the police power to con- 
sider the problems and risks that 
. arise from the use of new inventions 
_ and endeavor to adjust private rights 


and harmonize conflicting interest by - 
comprehensive statutes for the public - 


welfare.” The court refers, by way of 
analogy, to other forms of regulation 
- constituting invasions of property 
rights in the exercise of the police 
power. , 
.  ‘The-eourt sustained plaintiffs’ con- 
- tention that flights over plaintiffs’ 
- land at altitudes as low as 100 feet in 
. take-offs and landings constitute tres- 
-,ass, but holds that since plaintiffs 


suffered no material discomfort or 
damage to their property, they are not 
entitled to injunctive relief. 

Full text of the decision follows: 





HARRY WORCESTER SMITH ET AL. 
Vv. 

AIRCRAFT COMPANY, INC., ET AL. 
Massachusetts Supreme Judicial 
Court. 
©. F. CuHoate, for plaintiffs; Jay 

CLARK JR. (G. H. MASON with him 

on the brief), for defendants. 

Opinion of the Court 
March 4, 1930. 

Rucc, C. J.—The plaintiffs seek by 
this suit to enjoin the defendants from 
flying over their land and buildings in 
such manner as to constitute a tres- 
pass and nuisance and to enjoin the 
two corporate defendants from using 
a field adjacent to their land as a base 


¢ 


/ 
planes and aeroplane material and to 
develop commercial aeronautics. 

The lessee maintains the leased 
property as an airport; that is, as a 
place where aircraft take off and land, 
including a flying field and operations 
incident thereto. This airport is 
known as Whittall Field. It invites 
and receives: aircraft from various 
places. It stores, houses and condi- 
tions such aircraft. It maintains and 
operates aircraft and thereby carries 
passengers from one point te anothe- 
both within and without this Com- 
monwealth, and also takes passengers 
up for short flights. It sells aircraft, 
sometimes making delivery by flying 
the planes from -the factory where 
made, in Ohio, to its airport. The 
other defendants Own or operate air- 
eraft. The portion of the premises of 
the plaintiffs abutting on the airport 
is substantially 45 feet below its sur- 
face. Their land rises to a height 
even above that of the airport and 
their residence is at about the same 
elevation as the airport. 

During the time involved in the 
present proceeding, the aircraft owned 
and operated by the defendants have 
been of but two types, one a biplane 
with a motor rated at 90 horsepower, 
and the other a monoplane with a mo- 


that all of the defendants (except the 
Warcester Airport, Ine.) made numer- 
ous flights during 1928. “The records 
of the New England Aircraft Co., Inc., 
show that approximately four hundred 
(400) flights were made by its air- 
craft from Whittall Field during the 
months of May, June, and up to July 
18, 1928. The other defendants, ex- 
clusive of the Worcester Airport, Inc., 
have made numerous flights during 
the same period of time. On some 
days no flights are made from Whit- 
tall Field, and even on days when the 
weather is conducive to flying the 
number of flights vary. Generally no 
flights are made from this flying field 
on rainy and foggy days. While it is 
impossible to ascertain the exact num- 
ber of flights made by any of the de- 
fendants over the land of ‘the plaintiffs 
I find that all of the defendants, ex- 
cept the Worcester Airport, Ine., have 
flown over the plaintiffs’ land when- 
ever the condition of wind and 
weather has made it necessary or con- 
venient. Except in take-offs and land- 
ings such flights have not been at low 
altitudes. In the take-offs and land- 
ings the flights at low altitudes have 
been made over that portion of the 
plaintiffs’ premises that do not lie 





Army Air Corps 


Because planes often are forced to fly over private property at altitudes of less than 500 feet 
immediately after taking off, the question of possible trespass has been raised by owners of 4 


from which such flights may be made. 
No money damages are sought. The 
case was referred to a master, who 
filed a comprehensive report. There 
were no objections in writing to his 
report. The evidence is not printed. 
Neither side in argument has attacked 
the facts found by the master. There- 
fore they will be accepted as true. 

The facts thus disclosed se far as 
material to the grounds of this deci- 
sion are these: The plaintiffs have 
for many years owned an estate of 
about 270 acres known as “Lordvale,” 
located in Grafton. Upon it are a 
large and substantial house used as 
their residence, a library, two small 
houses, a garage and some other small 
structures. Considerable sums of 
money have been expended by the 
plaintiffs in improving their grounds 
and buildings. Except for lawn, gar- 
den, open space near their home and a 
mowing or two of small size, substan- 
tially the entire tract belongi..g to the 
plaintiffs is covered with dense brush 
and woods. It is used as a eountry 
estate and not asa farm. The district 
where their land lies had been, prior 
to the establishment of the air field, 
largely devoted to agriculture and res- 
idence. 


Tue DISTANCE from 
the plaintiffs’ residence to the nearest 
point of “the flyifg field is about 
3,000 feet. The defendant Worcester 
Airport, Inc., acquired in 1927 about 
92 acres of land in Grafton adjoin- 
ing the land of the plaintiffs, and 
surfaced and_constructed it as a 
flying field with runways and hang- 
ars. The expenses of purchase and 


- development of the airport exceed 


$106,000. The Worcester Airport, 
Inc., then leased the property .to 


the New England Airport Company, 
Incorporated, a corporation organized 
wander the laws of Connecticut, to buy, 
sell, repair and manufacture aero- 


land adjoining airports. 


tor rated at 220 horsepower. All the 
aircraft. of the defendants are and 
have been properly licensed and flown 
in accordance with regulations of both 
State and Federal authorities. Veloc- 
ity of the wind and the load carried 
affect the speed and climbing rate of 
airplanes. After reciting conducing 
facts, the master finds that, consider- 
ing all the circumstances, this site was 
reasonable and proper for a flying field 
and that it has been properly main- 


tained and reasonably conducted as an 
airport. 


Wirn PARTICULAR 
reference to alleged acts of trespass 
and nuisance, it is found that wind di- 
rection is a most important factor and 
that, in view of detailed findings on 
this point, it is apparent that a large 
proportion of these flights from this 
airport have been and under existing 
conditions must continue to be made 
over the land of the plaintiffs in fu- 
ture utilization of the flying field. 

“AN the defendants, with the excep- 
tion of the Worcester Airport, Inc., 
admit flying over the plaintiffs’ land. 
They admit ftights made over the 
plaintiffs’ house and other adjacent 
buildings at high altitudes. They ad- 
mit flights in take-off and landing at 
low altitudes over that portion of the 
plaintiffs’ premises immediately ad- 
joining or near to the flying field, but 
deny such flights at low.altitude over 
the plaintiffs’ house and other build- 
ings. The plaintiffs assert that the 
defendants have no right to fly their 
aircraft through the air space above 
their premises or any part thereof at 
any height, and especially to fty at low 
altitudes. How often the ee 
have flown over the plaintiffs’ land, 
and in particular over that portion 
within the immediate vicinity of their 
house and other buildings, is largely 
conjectural.” 


Further findings of the master are 





within the immediate vicinity of their 
house and other buildings. 


Luwrep to take-offs 
and landings I find the several defend- 
ants who have flown from Whittall 
Field have made flights over the plain- 
tiffs’ premises at altitudes as low as 
one hundred (100) feet. The altitude 
attained at any given flight depends 
on the distance from the point of take- 
off to the point from which the alti- 
tude is measured as affected by wind 
direction and velocity, in addition to 
the load of the plane. Since the estab- 
lishment of this airport, except in one 
or two instances, flights at altitudes 
less than five hundred (v00) feet have 
not been made directly over the plain- 
tiffs’ land within the immediate vicin- 
ity of their house and buildings. 

“Circumstances, however, may here- 
after compel such flights, occasioned 
through compliance with regulations 
governing the navigation of aircraft 
or other unforeseen events over which 
the aviator has no control. In facet, 
the very nature of the plaintiffs’ prem- 
ises, covered as they are by a thick 
growth of wood and brush, makes 
flights of aircraft thereover, except in 
take-offs and landings and at high al- 
titudes, hazardous. In May, 1928, the 
defendants first learned of the plain- 
tiffs’ objection to their operation and 
use of the flying field. Since that time 
the several defendants who own and 
operate aircraft have endeavored so 
far as practicable, to refrain from fly- 
ing within immediate proximity to the 
plaintiffs’ house even at high alti- 
tudes. 

“This case contains no element of 
flights made by the defendants at any 
time over the plaintiffs’ premises with 
an intent to annoy. The noise from 
planes flying over the plaintiffs’ land 
does not materially interfere with 
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fog-penetrating capacity not 
possessed by other light of the - 
‘same color. and initial power. ac- 
_ cording. to tests. made by the Bu- 
reau of Standards, according to an 
air commerce bulletin of the Aero- 
~ nautics Branch of the Department of 
Commerce. , : 
The light from a neon lamp is 
” eharacterized by a line spectrum‘and 
* this is the only respect in whith the 
light from a neon lamp cannot be 
duplicated by a red light of in- 
_ ¢andescent origin, it was stated. The 
statement follows in full text: 


d & HE light of - neon Jamp has.no 


- . Some RECENTLY 
« published results of experiments made 
- at the Naval Research Laboratory on 
the transmission of light of different 
colors through. fogs are of particular | 
~ interest in connection with the Moody 
~. Point visibility test made by the Bu- 
reau of Standards in August and 
September of 1928.. POM ss 
; In the Moody Point test it was 
. Shown that the light of a neon lamp 
_ has no fog-penetrating capacity not 
, Possessed by other light: of the 
, Same color and initial power. 
, light from a neon lamp is ‘charac- _ 
terized by a line spectrum; that is, 
_ all the luminous ‘energy is concen- 
trated ata small number of definite 
wave lengths... This is the only~re- 
spect in which the light from a neon 
lamp cannot be duplicated by red 
light. of ineandescent origin. The 
: Moody Point test showed that this 
characteristic of neon light does not 
; increase its transmission -through 
: feg ar the acuteness of the eye in 


The . 


‘visible. 


seeing . it. This test, therefore, 
proved that the visibility of light 
from neon lamps may be correctly 
estimated from data taken with in- 
eandescent lamps. 

In the recent work at the Naval Re- 
search Laboratory the relative trans- 
mission through fog of light of col- 
ers from blue to red has been meas- 
ured. Conclusions based upon these 
measurements may not apply to all 
fogs, but the calculated values pre- 
sented below are based upon data 
taken with fogs described as “so 
thick that in. daylight dark-colored 
objects at.0.37.0f a mile could barely 
be seen,” and it seems probable that 
they apply to average foggy. condi- 
tions. In such. a fog, the calculated 
range of a - 2,000,000 candlepower 
clear beacon.is only 1.7 miles: The 
caleulated.range for a neon beacon 
of the same candlepower is 2 p 
cent greater while the calculated 
candlepower required to give the 
neon beacon the same.range as the 
incandescent beacon is 70 per cent 


of the candlepower of the incandes- | 


cent beacon. © 


- To. make these calculations it has - 


been necessary to assume the value 
for the Hlumination at the eye which 
just suffices to make a distant light 
The value used is the gen- 
erally accepted threshold value, but 
it should be noted that all the ex- 
periments upon which this value 
rests were made in a clear atmos- 
phere. It is quite possible that a fog 
not only absorbs and dissipates the 
light passing through it, but also, by 
reducing the blackness of the back- 
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ground, makes a_ much_ higher il- . 
~ lumination at the eye. necessary. 


A gain-of 2 per cent in range*or a 
saving of 30 per cent in initial 
candlepower is an advantage in favor 
ef the neon beacons: At present, 
however, a limitation apparently. 
arises from.the fact that the most 
powerful neon beacons available do 
not approach 70 per cent of the 
eandlepower available in the 
candescent beacons. This limitation 
is due to the difficulty of using re- 


flectors or lenses as effectively -with © 


large spread-out- seurces as ean be 


done with the highly concentrated in- Maede Point wes-ibesigeed: to. equel- 


; * §ze-the apparent emai = order to 
‘ termine the’ part ‘play: y the in- 
Ir IS impracticable to - “ eae 


build neon beacons having candlepow- - 


candescent sources now available. 


ers equaling those of the powerful in- 
candescent beacons on account of the 
large sizé of neon lamps.; 
large-size lamps of ‘low: brightness 


would require huge reflectors if high- - 
beam candlepowers-. were. to be ch- - 


tained. Excepting a very féw purely 


pared with the candlepowers found 
in the beam from an incandescent 
beacon. eat 
cial value it-is probably by produ 
ing a pool of red light on the sur- 
face of the fog. ; 
Two important questions could net 
be investigated in the Moody Point 
tests; namely, the efficiency. of the 
beacons and the possibility. ef.an ef- 
fect due to a difference. in the size of 


Ewing Galloway, New York. 


Care and Accuracy Are Vitally Important Elements of the Work of Welding the Metal Tubes 
Which Form the Framework of an Airplane 


ELDERS who are employed 

W by aircraft manufacturers in 

welding the joints of aircraft 

frames should be required to pass 

qualification tests before being = al- 

lowed to work, according to a state- 

ment made orally in behalf of the 

reau of Standards) of the Aeronautics 
Branch, Department of Commerce. 


The airworthiness of the plane and 
the safety of the passengers are 
greatly dependent upon the strength 
of the frame joints, which are made 
by welding, it was stated. For this 
reason manufacturers should exercise 
the greatest care in selecting only 
those welders who take enough pride 
- in their work and who are qualified, it 

was pointed out. The personal ele- 
ment in this work is of great impor- 
tance, and a welder who is either care- 
less or untrained in his work may be 
the indirect cause of a crash and the 
loss of lives. 
The welder should be required to 
pass various tests to demonstrate his 
- knowledge and skill to the satisfaction 
of inspectors.- This would, it was de- 


clared, assure the manufacturer and 
the buyer of the plane that it was air- 
worthy from the standpoint of the 
strength of the frame. 

An investigation was carried out by 
this division in cooperation with the 
Aeronautics Branch and for the pur- 
pose of supplying the Branch with in- 
formation on the strength of welded 
aircraft joints, it was stated. From 
information supplied by manufactur- 
ers, a program consisting of about 40 
types of joints was prepared. These 
joints were welded under controlled 
procedure, which consisted of testing 
and qualifying the welders, it was ex- 
plained. This procedure was prepared 
especially for the investigation. These 
joints were tested in special fixtures 
for ‘the determination of strength, ef- 
ficiency, weight and time required to 
fabricate. The increase in strength 
of the joints was provided by such 
reinforcement as plates and straps, 
which were welded into the joint. It 
was found that some joints could b> 


increased in strength,about 20 per. 


cent by inserting a plate or welding a 


U-shaped strap around it, it was said. 
Others, particularly those located so 
that there were’high bending stresses 
in the tubes, were not materially 
strengthened by the reinforcement, it 
was stated. The best type of rein- 
forcement was found to-be one which 
strengthened the tubes - against col- 
lapse at the joint, such as a U-strap, 
it was brought out. 

In the course of the tests, plates 
of various sizes were inserted and 
welded in the joint. The tubes were 
also placed in slots at the joint and 
welded, it was stated. 


Tue TESTS were con- 


ducted, also, it was explained, to pro- 
vide the ‘.eronautics Branch with in- 
formation on the different types of 
welded joints to be used in its engin- 
ering work concerned with the ap- 
proval of. the structural designs of air- 
planes an dalso to furrish specific in- 
formation as to which types were the 
best usited to. aircraft as related to 
their strength, weight .znd other fac- 


. tors, it-was stated. 


in- 


If ‘such lights have a a e 
e- 


* beacon, e 1 
~ sideration should be given in -select- 


-jng a beacon tothe 
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two apparent sources. The Burean 


-. of Standards has at present no data 


- on the efficiency of neen- beacons. 
The .Moody Point. experiments. did 
not undertake to determine anything 
with reference to the efficiency of 
either lamps or optical devices. -The 
apparatus. used. could not. be de- 
signed to obtain the maximum range 
from either the neon or incandescent 
lamps. It is not feasible to-eombine 
an efficiency test of lamps or beacons 
with a test-to determine the.capacity 
of a type of light.to affect. the eye 
after transmission through a-foggy 
atmosphere. - The apparatus used>at 


tervening atmosphere and: the’char- 
acteristics of the éye, The efficiency, 
expressed, let us say, as. the candte- 


» power produced per-watt of electrical 
These - . 
- be better determined fer either neon 


power taken from the power line, can 


orincandescent “beacons -in- a suit- 
ably equipped-laboratory than ona 


* visibility range’: ~~ - : 
experimental installations, the,-neon . ee o 

beacons thus’ far erected have béen . 
groups_of neon tubes, and although - 
the candlepower for such beacons ; 
may be high they are very low, com- . 


The Moody Point ‘experiments ex- 
eludéd any possibility: of effects due 
to difference in size of source. ‘Sim- 
ilar lenses were used on. the différ- 
ent lights so that the apparent source 


 would“have the same size and shape - 


in each case. The- effect of size of 
sourcé on the visibility of -beacons 


«was investigated in 1912, in England, 
»-and: it was found that-the -visibility 
..of: circular sources -was. not “affected 
+ -py-their size if the: total-candlepower a 
- was the same. - <* e : 


= 


ALTHOUGH =-net:2' 


“matter affecting the visibility’ of ‘a 


it may be observed that-con-~ 


’ appropriate- 
This question 


ness of the color. 


“should be settled by reference* to 
. the 


and recom- 


requirements * 1 
Aeronautics 


mendations of the 


/ Branch for the use of colored lights. 
~The use of neon and other types of 
* gaséous-discharge lamps for bound- 


ary. and® obstruction lights -has* not 
been sufficiently: tried ot im ‘this 
country. The gaseous-discharge 
lamps would appear quite promising 


” for such use and apparently afford 


the colors necessary to confqrm with 
the requirements and recommenda- 
tions of the Aeronautics Branch for 


these lights. F 


Medical Examinets: ca : 


‘THE Aeronautics Branch of’ the De- 


partment of Commerce now has 
approximately 775 medical examiners 


- located throughout the United States 


whose duty it is to examine pilots and 


’ student pilots as to their physical and 


mental fitness for flying before they 


_ are licensed, and to check those who 


are already licensed, by periodic ex- 


- aminations, according to Clarence M. 


Young, Assistant Secretary of Com- 
merce for Aeronautics. 

The number of physical examina- 
tions conducted by these official medi- 
cal examiners and certified by the 
Aeronautics Branch is growing rap- 


’ idly each year—having increased from 


11,688 during 1927-28 to 28,153 dur- 
ing 1928-29. Dr. L. H. Bauer, chief. 
of the medical section of the Aero« 
nautics Branch, predicts that during 
the year 1929-30 the number of phys-« 
ical examinations for fliers will ins 
crease to more than 50,000. 

The Department of Commerce has 
fixed the medical fee for original ex- 
aminations fer transport, limited 
commercial, and industrial pilots at 
$15; for original examinations of pri- 
vate and student pilots, $10; all ex- 
aminations of whatever class, $10; 
and the midyear checks of transport 
and limited commercial pilots, $5, 
These fees are payable to the medi- 
cal examiners who conduct the physi- 
cal examinations. ‘ 

The Aeronautics Branch of the De- 
partment of Commerce makes no 
charge whatever for pilots’ licenses. ° 


NEW FRENCH PLANES 
HE Chantiers de la Loire is. plan- 
ning a colonial service plane that 

can be transformed into an ambulance 

plane. It also has designed a bomb 

carrier plane. The Chantiers. de Pen- 
- hoet intend building: a very large sea- 
. plane... (Davis.B, Levis, vice consul, 
- Nantes, France.) . 
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A Weather Bureau expert is 
here shown observing a pi- 
fot balloon with a special 
theodolite and communicat- 
ing the azimuth and eleva- 
. tion angles to a computer by 
. telephone. Results of the 
computations, giving the ve- 
Jocity and direction of wind, 
are transmitted to aviators. 
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U. S. Weather Bureau photos, 


The work of computing and 
- recording information secured 
by means of pilot balloons is 
illustrated in the photograph 
at the left. The direction and 
velocity of the wind for each 
minute or for each 180 meters 
in altitude are computed while 
the sounding is being made. 
Above is shown the Weather 
Bureau Airport Station at Oak- 
land, Calif. ? 


AVIATION AND THE WEATHER 
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information he needs, providing he 
has a receiving set. Although this 
gervice is still in its infancy, there 
has been a 30 per cent reduction in 
@elays and interrupted schedules. of 
g@ir mail planes whe receive the in- 
fermation. 

One of the outstanding commen- 
taries concerning the values of in- 
formation broadcast to a plane while 
én flight came from Capt. Hawks 
upon the conclusion of his reeord- 
breaking transcontinental flight 
when he said: 

“I was never so impressed with 
the value of radio to aviation as I 
was yesterday. Passing Columbus 
and facing the worst of ftying terri- 
tory at night, I felt qualmish until 
E picked up the Cleveland Airways 
Radio Station and heard in matter- 
of-fact tones just the information I 
needed—broken ground fog over 
Pennsylvania and broken overcast 
with a drizzle over New York. I 
knew then that I could, make it.” 


E XPANSION OF 
weather forecasting for the sake of 
aviation already has developed bene- 
fits fer other lines of endeavor. 
‘Already use is being made of the 
newer type of information by auto- 
mobile clubs, for instance. It is only 
a matter of time when those who 
need information concerning the 
weather as an aid to their business 
will provide themselves with cem- 
paratively inexpensive radio sets 
which will enable them to listen in to 
the broadcasts. 


The forecasts for 12 to 24 hours, 


developed by the Bureau for the gen-. 


eral purposes during the half century 
of its existence, are given in general 
terms. To meet the needs of avia- 
tien, these forecasts must be ampli- 
fied and localized. For this purpose, 
supplementary reports from eompar- 
atively small areas are required. 

As an experiment, the period of 
three hours has been selected for 
these supplementary observations. 
The following examples illustrate the 
general character of these summaries 
and forecasts: 

“July 17,-1929, 8 a. m.: Clear skies 
prevail. No change of aceount this 
forenoon.” 

“Nov. 5, 1929, 11 p. m.: Clear 
throughout airway, but broken clouds 
to overcast prevail to northward, 
from Michigan through central New 
York; ceilings are ample. Little 
changes next three hours.” 

“Ocet. 2, 1929, 2 a. m.: The West 
Indian hurricane is now moving rap- 
idly northeastward, causing gales, 
rain and extremely low ceilings along 
the seaboard, and its influence now 
has become predominant as far west 
as central Ohio;.west of Ohio clear 
weather prevails. Next three hours 
low ceilings and gales will continue 
near the coast, with rain and lower- 
ing ceilings extending to Cleveland; 
little change west of Cleveland.” 

“Dee. 1, 1929, 112 a. m.: Overcast 
skies cover western half and snow is 
falling in Michigan, Indiana and sec- 
tions west. Elsewhere fair weather 
except im immediate vicinity of 
Lakes, where some snow squalls con- 
tinue. Snow will extend inte Ohio 
and western New York and Pennsyl- 
vania next five hours, beginning un- 
der fair ceilings which will rapidly 


decline. Caution advised against ice 
conditions in al cleuds teday and 
against locally severe snew squalls 
im western half. Southerly winds are 
inereasing. No change eastern third 
of area next few hours.” 

“Dec. 1, 1929, & p. m:: Snow, with 
lew ceilings and moderate south 
winds, is falling over western half of 
area, with the frent edge ef snow 
still in eastern Ohio; it wiH advance 
into western Pennsylvania, New York 
and eastern Kentucky next four 
hours, with attendant lew ceilings 
and visibility, and caution is advised 
against ice and snow squalls this 
area. Little change wilt occur in 
eastern Pennsylvania and elsewhere 
eastward ‘where clouds are still high 
or scattered.” 


Because the first 
two of the reports here quoted dealt 
with fairly favorable conditions they 
were brief. The last three reports 
indicate the type of material that is 
sent out when “trouble is brewing” 
in the skies amd indicate the detail 
with which information is imparted 
to pilots. 

In addition to aiding scheduled fiy- 
ing aetivities over established air- 
ways, the three-hourly system of re- 
ports and forecasts gives assistance 
to those making the so-called off-air- 
ways flights. Cross-country fliers 
need only listen in at the proper 
times and they may receive these re- 
ports as well as the hourly reports of 
conditions along the airways them- 
selves. 

The three-hourly system is now 
only a few months’ old and may be 


considered as yet being in the experi- 
mental stage. If it passes out of that 
stage and comes to be accepted as a 
part of the general practice of the 
Weather Bureau, it will serve many 
persons other than those engaged in 
flying. 

The short-range forecasts cover 
the duration of most flights and ob- 
viously are of definite value. They 
are, however, only supplementary to 
the forecast covering longer periods 
which they cannot at any time sup- 
plant. % 

The long-period forecasts aid the 
operations managers of aviation com- 
panies quite as thoroughly as the 
short-range reports benefit the flyers. 
The operations manager, receiving 
reservations for passenger transpor- 
tation and obligated to move mail 
and express at the earliest possible 
time, must make his plans as far 
ahead as possible. It is in aiding 
him to make these advance plans 
that the longer forecasts, though 
couched in more general terms, ren- 
der a very important service, and it 
appears certain that the ‘need for 
them will increase greatly as the 
transportation of passengers in air- 
planes becomes more general. 


Looxtne INTO the 
future, it seems almost certain that 
improvement of design in airplanes 
and development of additional aids 
to navigation will make flying inde- 
pendent of the weather so far as 
safety is concerned. It seems just 
as certain, however, that fuHest 
efficiency of the aeronautical opera- 
tiens of the future will depend in 
large degree upon the accuracy and 
availability of information cencern- 
ing the weather. If the methods for 
developing and distributing this in- 
formation eontinue to make progress 
as they have within the past four 
years, reasonable assurance will be 
given that aireraft schedules will be 
maintained at a reasonable cost. 
This will be accomplished by presen- 
tation to navigators of complete de- 
tails coneerning levels at which tail 
winds are strongest or head or cross 
winds are weakest if no tail winds 
prevail at-any height. 

Shunning dogmatic assertions con- 
cerning the requirements and possi- 
bilities held by the future, it may 
safely be stated that the need for an 
up-to-the-minute, accurate and com- 
prehensive weather service for avia- 
a will increase rather than dimin- 

The experience of three years tends 
te indicate that the present organiza- 
tion is, in general, proceeding im the 
correct manner. Time, of course, 
will bring necessity for revisions of 
details, but these cam and will be 
made as the occasion warrants, 
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KEEPING A PLANE. 
ON ITS COURSE 


Latest Radio Beacon Developments 
By Bureau of Standards 
Are Described 


to air navigation is carried on 

by the Bureau of Standards 
for the Aeronautics Branch of the 
Department of Commerce This re- 
port describes the Bureau’s develop- 
ment of a radio beacon system pro- 
viding visual indication, on the air- 
plane instrument board, of the posi- 
tion of the airplane with respect to 
a given airway course. The purpose 
of this description, prepared by the 
Bureau and here presented in full 
text, is to give general information 
regarding the radio beacon system 
developed. Further details and more 
technical information are given in 
the papers listed at the end of this 
report. Current information ap- 
pears semimonthly in the Air Com- 
meree Bulletin of the Department 
of Commerce. 


R earns work on radio aids 


The radio beacon system hitherto 
in use on the civil airways of the 
United States-is of the aural type, 
i. e., its indications are given by audi- 
ble signals. It indicates position 
with respect to the course by means 
of two coded signals, an “N” (—-) 
and an “A” (-—). When on one 
side of the course, the “N” is louder; 


Fig. 1—Schematic diagram 
simplified type. 


on the other side the “A” is louder; 
on the course, the two signals merge 
into a long dash. The aural beacon 
system has been developed in the 
four-course type; that is, courses are 
marked out in four directions from 
the beacon transmitter. The visual 
beacon system, described in this re- 
port, has been developed in two- 
course, four-course and twelve- 
course types. A number of visual 
beacons of the twelve-course type are 
now under construction by the air- 
ways division of the Department. of 
Commerce, with a view to placing 
them in operation on the airways and 
comparing their performance and 
relative merits with the. existing 
aural beacon system. 


Tue RADIOBEACON 
system is of the double-beam directive 
type. The transmitting station is 
usually located at an airport just off 
the landing field and operates on 
a frequency in the 250-350 kilo- 
cycle band The transmitter has 
two directive antennas crossed at 
an angle of 90 degrees with 
each other. These are simple loop 
antennas, each emitting waves of 
maximum intensity in its plane and 
minimum at right angles thereto. 
‘Along the line forming the bisector 
of the maximum radiations from the 
two antennas, the intensities of the 
radio waves from the two are equal. 

Off this line on either side, one of 
the two waves is stronger than the 
other. An airplane may therefore 
follow a course along the bisector re- 
ferred to, provided the two sets of 
waves can be distinguished from one 
another. 
In the aural system the set of 
waves from each antenna is coded 
, be a characteristic noise character; 


usually an “A” for-one antenna and 
an “N” for the other, the two signals 
being interlocked so as to form a long 
dash when of equal intensities. In 
the visual system, two different mod- 
ulation frequencies are employed for 
distinguishing the waves radiated by 
the two antennas. The modulated 
radio frequency is on the antennas 
continuously, instead of throwing 
from one to the other antenna as in 
the aural system. This permits the 
use of continuously iridicating in- 
struments on the airplane. If the air- 
plane gets off to one side of the 
course, the intensity of one of the 
modulated waves is greater than the 
other. ‘The indicating instrument, 
used in connection with the receiv- 
ing set on the airplane, gives a visual 
indication of the relative amounts of 
the two modulated waves received. 
This requires some form of tuning to 
these two modulation frequencies. 

The form adopted consists of two 
vibrating steel reeds. Their vibra- 
tion gives the visual indication while 
they themselves provide the neces- 
sary tuning to the two modulation 
frequencies. 

The indicator is very simple and 


-rugged, being. mounted on the in- 


of double modulation beacon, 


strument board in front of the pilot 
and electrically connected in the re- 
ceiving set output in place of tele- 
phone receivers. It consists of a set 
of coils through which passes the 
audio output current of the receiving 
set acting on a pair of short steel 
strips or reeds. These two reeds are 
mechanically tuned to the beacon 
modulation frequencies, 65 and 86.7 
cycles per second. 

When the beacon signals are re- 
ceived the two reeds vibrate and, 
since they are tuned to the two modu- 
lation frequencies used at the bea- 
con, serve as a device for indicating 
equality of received signals from the 
two loop antennas. The tips of the 
reeds. are white against a dark back- 
ground so that when vibrating they 
appear as vertical white lines. For 


use in night flying suitable indirect 
lighting of the reed tips is provided. 
_ When the two white lines are equal 
in length the airplane is on its 
course, a deviation from this course 
to the left increasing the deflection 
of one reed and decreasing that of 
the other. The reverse is true if the 
airplane’ deviates to the right. To 
return to the course the pilot turns 
in the direction of the shorter reed. 
By piloting the airplane so that the 
two lines are always of equal length 
he remains on the indicated course. 
The reed indicator is very sensitive, 
requiring less than 2 milliwatts for 
normal reed deflections. 


A PHENOMENON 
common to mechanically tuned devices 
is the change in their vibration fre- 
quency caused by changes in the sur- 
rounding temperature. This phenome- 
non was observed in the ca& of the 
~ibrating steel reeds. ‘The use of spe- 
cial alloy reeds has been employed 
successfully to nullify this effect. 
Elinvar is a nickel-steel alloy the 
elastic constants of which are in- 
dependent of temperature; the i- 
bratory frequency of the elinvar 
reeds is therefore independent of the 
surrounding temperature. 


Detailed specifications for the con- 


struction of the reed indicator may . 


be obtained upon application to 
Bureau of Standard. nes 

A schematic circuit diagram of the 
transmitting arrangement for the 
visual type beacon is shown in Fig. 1. 
A 100-watt master oscillator sup- 
plies radio-frequency power to two 
100-watt intermediate amplifiers 
which, in turn, supply power to two 
1,000-watt power amplifiers. These 
feed separately the two loop antennas 
which are crossed at right angles to 
each other. One amplifier branch is 
modulated to 65 cycles and the other 
amplifier branch to 86.7 cycles. One 
loop antenna therefore radiates a 
radio-frequency wave modulated to 
65 cycles while the other emits a 
radio-frequency wave modulated to 
86.7 cycles. Owing to the directive 
properties of the loop antennas the 
intensity of the waves is a maximum 
in the direction of the planes of the 
antennas transmitting them and zero 
in the directions perpendicular to 
these planes. Equality of received 
signal from the two antennas, as’ in- 
dicated by equal vibration ampli- 
tudes of the two reeds comprising 
the tuned reed course indicator, thus 
indicates a fixed line or course in 
space and provides means for guid- 
ing aircraft along that course. 


Tue COUPLING ar- 
rangement between the power ampli- 
fiers and the antennas, as shown 
in Fig. 1, is known as 2a gonio- 
meter. In addition to providing for 
the necessary transfer of power 
to the antennas it may be em- 
ployed for rotating the entire field 
intensity pattern of the beacon in 
space, so that a given beacon course 
may be oriented at any definite 
azimuth angle. The goniometer has 
two stationary coils fixed at right 
angles to each other and two rotor 
coils also crossed. at 90 degrees. For 
convenience in construction the rotor 
coils are each in two sections. Ro- 
tation of the rotor coils with respect 
to the stators is equivalent to me- 
chanically rotating the large loop 
antennas. In practice, the rotation 
of the beacon space pattern is con- 
venient in the first adjustment of the 
beacon, the goniometer being locked 
in position after this adjustment. 

The use of mechanically tuned 
reeds for reception requires that the 
modulation frequencies in the bea- 
con transmitter be kept steady within 
certain definite limits. The.degree 
of frequency constancy required de- 
pends upon the design of the vibrat- 
ing reeds. Improvements incorpor- 
ated in the reed indicator have re- 
duced the requirements to the point 
where; in many installations, a syn- 
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chronous motor may be used for driv- 
ing the two a. ¢. generators which 
supply the modulation “frequencies. 
At locations where the variation of 
the power supply frequency exceeds 
0.5 per Cent, it_is. necessary to em- 
ploy 4 motor other than of the syn- 
chronous type, with provisions for 
controlling its speed within the de- 
sired limit of accuracy. A constant 
speed unit having the requisite char- 
acteristics has been developed. t 

The space pattern radiated by thé 
beacon is dependent upon the timé 
phase displacement between the mod- 
ulated currents in the two antennas, 
The radio-frequency controls shown 
between the master oscillator and the 
intermediate - amplifiers in Fig. 2 
serve to adjust this time phase dis- 
placement. When the currents in thé 
two antennas are in time phase, the 
polar diagram indicating the re« 
sponse of the vibrating reeds com- 
prising the course indicator corre- 
sponding to different angular posi< 
tions around the beacon is given in 
Fig. 2. It will be noted that but two 
courses (A, C) are produced, prac- 
tically no signal being radiated in 
the directions at right angles to 
these courses. 

As will be shown below, this twd- 
course beacon has special applica- 
tion in the problem of locating an 
airport and landing in fog. In the 
application of the beacon to course 
navigation on the airways, howevey 
airports requiring only two courses 
180 degrees from each other are the 
exception rather than the rule. When 
the time phase displacement between 
the currents in the two antennas is 
adjusted to 90 degrees, the polar dias 
gram as received on ‘the reeds be- 
comes that shown in Fig. 3.° Four 
bedcon courses (A, B, C and D) are 
obtained, being displaced‘ by 90‘ de- 
grees from each other. ; 


Turse FOUR courses 
may be shifted considerably from their 
90-degree relationship in order to make 
them coincide with the airways con- 
verging on a given airport. Several 
methods are employed for. effecting 
the course shifting. One consists of 
reducing the magnitude of current in 
one of the two loop antennas. Al 
second method utilizes the cireular 
radiation from a vertical antenna ex- 
tending along the beacon tower, ‘in 
addition to the normal directive radi- 
ation due. to each loop antenna, The 
vertical antenna is coupled to either 
one or both of the two amplifier 
branches of the system, the space pate 
tern due to either one or both loop an< 
tennas being thus altered. Combina- 
tions of the two methods described 
permit great flexibility in the serving 
of two, three or four courses converge 
ing on a given airport at arbitrary an« 
gles with each other. : 

To render the beacon system still 
more flexible and thus-make it suit- 
able for use at sites located at the 
junction of a large number of air- 
ways, a2 new beacon has been de- 
veloped capable of serving twelve 
courses simultaneously. The increase 
in apparatus over the beacon de- 
scribed above is small. The same 
crossed coil antenna system and the 
same circuit arrangements are em-= 
ployed (see Fig. 4), except that three 
amplifier branches’ modulated to 
three different frequencies are neces- 
sary instead of two. The modulation 
frequencies used are 65, 86.7 and 
108.3 cycles, respectively. A special 
goniometer is also required. The 
rotor system of this goniometer is 
the same as above; three stator coils 
are, however, required, one. stator 
coil being connected to each power 
amplifier tube. The stator coils are 
disposed at 120 degrees to each other. 
This goniometer serves primarily to 
transform the antenna system ace 
tually employed to an equivalent an« 
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tenna system comprising three loop 
antennas crossed at 120 degrees. 

Since the stator coils are not at 
right angles to each other it is es- 
sential that but one stator be ex- 
cited at any given time in order that 
coupling between the stators be 
avoided. Radio-frequency switching 
has been provided in the grid circuits 
of the intermediate amplifier tube 
for accomplishing this purpose. By 
means of a phase-splitting arrange- 
ment, the single-phase master oscil- 
lator is converted into a source of 
balanced three-phase supply. Each 
phase feeds separately the input cir- 
cuit of one of the three intermediate 
amplifiers of the transmitter. The 
voltages applied to the three stator 
coils are thus displaced by 120 de- 
grees in-time phase. Consequently, 
neglecting the fractions of a cycle 
when two of the three voltages are 
of positive sign, but one stator is ex- 
cited at a time. 


Rererrinc to figure 
- 4, it will be observed that one stator 
earries a radio-frequency current 
modulated to 65 cycles, the second 
stator a radio-frequency current mod- 
ulated to 86.7 cycles, and the third 
stator a radio-frequency current. mod- 
ulated to 108.3. cycles.. Each stator, 
acting in conjunction with the two 
. + ¢rossed rotor coils and the two crossed 
- loop antennas, sets up a system which 
is electrically equivalent to a single 
loop antenna. The plane of this 
equivalent antenna coincides with 
the plane of the stator coil consid- 
ered. Since there are three stator 
windings, disposed at 120 degrees to 
- each, three such equivalent antennas 
(also crossed at 120 degrees) exist, 
each phantom antenna carrying cur- 
rent of the same radio frequency but 
modulated to a different low fre- 
quency. The polar diagram as re- 
ceived on the reeds is shown in. Fig. 
_5. Now, assume that the pilot is 
equipped with three ‘reed boxes, the 
first tuned to 65 and 1083 cycles, 
the second to 86.7 and 108.8 cycles, 
and the third to 65 and 86.7 cycles, 
respectively. Using the first reed 
box he-will find four courses at M, 
“N, O-and P. ith the second reed 
box four courses will be obtained at 
Q, R, S and T. Similarly, with the 
third reed box he will find four 
courses at W, X, Y and Z. Two of 
each set of four courses, e. g., M and 
N, have an equi-signal zone of 1 to 
1% degrees, while the other two, 
e. g., O and P, are 2 to 3 degrees 
wide. There are thus twelve useful 
courses provided, any two adjacent 
--eourses being separated by 30 de- 
grees. 
Some routes radiating from an air- 
_ port may, however, be at angles dif- 
‘-fering from 30 degrees. This dif- 
ficulty is not insurmountable since 
the angles between adjacent courses 
may be so varied by means of ad- 
.justments at the transmitter as to fit 


the courses to the airways. 


A TWELVE-couRSE 


-beacon of the type described has been 
installed at the Bureau of Standards 
experimental flying field, College 
Park, Md., and is giving satisfactory 
results. A special course indicator 
containing three reeds has been de- 
signed which makes it possible to 
receive any of the 12 courses radi- 
ated by a beacon of this type with- 
out confusion. The dimensions of 
this indicator are approximately the 
same as of the two-reed indicator. 
-The sensitivity is also the same. 


Detailed circuit diagrams and spe- 
cifications for the two, four and 
twelve-course beacon transmitters 
-may. be obtained upon application to 
the Bureau of Standards. 


The beacon system can be used 
with any receiving set which oper- 
ates at the frequencies used, merely 
connecting the reed indicator in the 
receiver output. The only special 
requirement is that the audio- 
“frequency amplifier be designed to 
- operate efficiently at the low modula- 
tion frequencies used in the beacon. 
‘Fortunately this is common practice 
‘*in receiver design. The aircraft re- 
-: ceiving sets now commercially avail- 
‘able fulfill this requirement. 

It is desirable that a receiving set 
used for the reception of the visual 
beacon signals have as high an un- 
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distorted power output as possible. 
Since the reeds are practically im- 
mune to interference, atmospheric 
and other disturbances will not-af- 
fect their operation unless of suffi- 
cient strength to overload the receiv- 
ing set. The greater the overload 
point of the receiving set, the greater 
will be the range of the beacon dur- 
ing ‘severe interference. f 

The incorporation of an automatic 
volume control is also highly desir- 
able, since such a device would still 
further reduce the effort on the part 
of a pilot in using the beacon sig- 
nals. Automatic volume control is 
possible with the visual beacon sys- 
tem, since the two distinguishing 


‘modulation frequencies operate con- 


tinuously. With the aural system, 
automatic volume control is not pos- 
sible since its effect would be to re- 
duce to equal signal strength the two 
coded signals the relative magnitudes 
of which it is desired to compare. 
The development of highly sensi- 
tive receiving sets made possible the 
use of a receiving antenna system on 
the airplane, consisting of a six-foot 
mast extending vertically from the 
fuselage.. The use of a trailing wire 
antenna with its attendant incon- 
venience and possible danger was 
thus eliminated. A great advantage 
of the vertical. pole antenna is that 
it is nondirective. As.a consequence, 
night direction variations in the bea- 
con course which. have previously 
been observed are considerably re- 
duced. In addition, since this type 
of antenna is not affected by hori- 
zontal components of the electric 
field radiated by the beacon, a region 
of zero signal strength is met with 
directly above the beacon tower 
(where no vertical field exists). This 
serves guite effectively for exactly 
locating the flying field within a few 
hundred feet. <” 
The use of.a sensitive receiving 
set together with the short-vertical 
antenna located near the airplane en- 
gine ignition system makes necessary 
a considerably more rigorous shield- 
ing of the ignition system than is 
ordinarily required to prevent igni- 
tion interference. The electrical ig- 


-nition system must be encased in a 
high-conduetivity metallic 


shield. 
This requires that the magnetos be 
provided with such metallic covers 
as will completely énclose the dis- 
tributing heads. The booster mag- 


STATES Faced) 


. 


Parts of marker beacon reed indicator 


neto outlet must also be covered. All 
distributing wires must be enclosed 
in.a metal tube or braid, the spark 
plugs must be completely shielded, 
and the booster leads and leads to 
the ignition switch, including the 
ignition switch itself, similarly 
treated. 


THE BUREAU has 
been in active cooperation with air- 
plane, engine, magneto, spark plug, 
and cable manufacturers in an 
effort to develop a safe method 
for effecting this shielding and 


‘to make the necessary equipment 


available commercially. As a result 
of this cooperation a suitable shield- 
ing assembly has been developed for 
all Wright, and Pratt & Whitney, air- 
plane engines. Persons interested 
may secure upon application a re- 
port of a conference held at the Bu- 
reau of Standards on June 11, 1929, 
in response to a number of requests 
from representatives of the aircraft 
and radio industries, at which a basis 
was laid for the standardization of 
shielding assembly practice. It in- 
cludes also a series of test procedures 
whereby the mechanical, electrical, 
and radio efficiency of a given shield- 
ing installation may be determined. 

The directive beacons successfully 
guide a pilot along the course, but give 
him no information of the distance 
traversed along it. This lack is sup- 
plied through the installation of non- 
directive marker beacons placed along 


the airway where needed for special 
“reasons. These marker beacons are of 
very low power (a few watts), and 
emit a characteristic signal which the 
airplane pilot will receive for one or 
two minutes. They tell the pilot when 
he is passing over a specified place, so 
that he can know his position. In fact, 
through keeping track of these marker 
beacons, the pilot will be able better to 
gauge wind conditions and note any 
change in direction of velocity as he 
proceeds during flight. The marker 
beacons operate a 40-cycle reed indi- 
cator mounted alongside the directive 
beacon indicator on the airplane’s in- 
strument board and connected: in se- 
ries with the main course indicator. 
Each marker beacon sends the charac- 
teristic signal assigned for its loca- 
tion, which coincides where possible 


Fig. 4—Schematic diagram of. 12-course radio beacon. 
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with the characteristic flash signal of 


- the light beacon at the same location. 


The successful use of marker -bea- 
cons on the civil airways involves par- 
ticular care in the adjustment of the 


' power radiated from the marker bea- 


con antennas. The radiated power 
required is’ dependent upon the. dis- 
tance from the main directive radio< 
beacon, since the sensitivity adjust- 
ment of the beacon receiving set is 
governed by that distances The 


‘greater the distance between the 


marker beacon and the main beacon, 


Fig. 5.—Polar diagram for 
12-course radid’ beacon. 


the smaller is the power required for 
the marker beacon, 
The marker beacons operate on the 


-same radio frequencies as the main 
. beacons. 


When located at the inter- 
section of two main beacon courses, an 


‘arrangement must be provided on the 
~marker beacon to permit the emission 


of its signal on both the two radio 
. frequencies used by the two main bea< 
cons. A satisfactory and simple audio 
frequency switching arrangement for 
accomplishing this purpose has been 
developed. ; 


: In THE practical op- 
eration of-a radio beacon’ system 
-it is necessary to make periodic 
-checks of the correctness of the 
courses which it marks out. A! 
_station course shift indicator has been 
developed for this purpose and indi- 
cates at the station whether the 
courses as laid out in space remain 
-unvarying from day to day. For- the 
two and four course beacon this de< 
vice consists of a rotating coil coupled 
inductively to the two loop antennas, 
an a. c. operated detector amplifier 
unit, a suitable filter unit and a differ- 
-ential ratio instrument. The accuracy 
of indication is 0.1 of a degree. For 
the 12-course beacon, the-filter unit 
and differential ratio instrument are 
not applicable and must be replaced 
by: the special three-reed course indi- 
-cator. The accuracy of indication is 
-then i to 2 degrees. ’ 

Simplicity of operation is the out- 
standing feature of this system. An 
-ordinary. receiving. set with a small 
reed unit Weighing less than an ordi« 
nary pair of headphones constitutes 
the airplane equipment: . (The same 
receiving set is also used for receiv~ 
-ing the marker beacon and the. radio« 
telephone weather broadcast mes- 
sages.) -A signal is received whether 
on or off the course. A glance at the 
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reed indicator is sufficient to tell the 
pilot whether or not he is on the 
course; and, if not, 
how far off and to which side. 

Moreover, the course indicator may 
be considered by the pilot as one of 
his flight instruments. _With the ap- 
plication of automatic volume control 
this would be entirely true, the only 
adjustment then required on the part 
of the pilot being to retune his re- 
ceiving set for successive beacons en- 
eountered (approximately once each 
200 miles), and turning over the reed 
indicator for the purpose described be- 
low. Finally, the sharp mechanical 
tuning of the reeds adds the very de- 
sirable feature of freedom from inter- 
fering signals, the reeds operating ef- 
fectively through interference suffi- 
cient to ruin aural reception. 


To MAKE its use as 
simple as possible, a plug-in arrange- 
ment is provided-so that the rela- 
tive position of- the two tuned 
reeds of the indicator may be re- 
versed (by turning the indicator up- 
side down). Reference to Figures 2 
and 3 will indicate the purpose of this 
reversal. Suppose that a pilot jis fly- 
ing away from the beacon on either 
course A or C. If he deviates to the 
left of his course, the amplitude of the 

 65-cycle reed will increase and that of 
the 86.7-cycle reed will decrease. A 
deviation to the right of the course 
results in an opposite effect. It is de- 
sirable, therefore, to place the 65-cycle 
reed on the left of the 86.7-cycle reed 
in order that the pilot may observe the 
simple and instinctive rule (longest 
reed shows side off course—turn to 
the shorter reed). When flying to the 
beacon, however, this rule holds true 
only if the relative position of the 
reeds is reversed, the 65-cycle reed 
being now on the right of the 86.7- 
cycle reed. Consider, now, the two 90- 
degree courses, B and D. On these 
courses the relative position of the 
two reeds (in order to make the rule 
stated above apply) is exactly the re- 
verse of that for courses A and C. 
whether flying from or to the beacon. 
To distinguish between the two sets 
120 miles) and land at College Park 
Field solely in accordance with the 
guidance given by the beacon indicator 
on his instrument board. He not only 
flew in a straight line to Washington, 
but when over College Park Field, the 
location of which he did not know, the 
sudden drop in the reed deflections 
told him he was at his journey’s end, 
whereupon he landed. 


Tue VISUAL beacon 
system described has the inherent ad- 
Wantage that it can be so de- 
Bigned as to place an_ indica- 
tien of direction at the pilot’s dis- 
posal at all times, including the times 
when the pilot is receiving informa- 
tion by radiotelephone. In the aural 
system simultaneous furnishing of the 
two services is impossible; this vio- 
lates a cardinal principle of safety de- 
vices. With the increasing” use of 
high-frequency communication _ be- 
tween airplane and ground, the pilot 
will have to interrupt his beacon serv- 
fce more and more. Also the weather 
telephone broadcasts and the beacon 
service will in effect limit each other. 
The usefulness of the beacon as a 
homing device will be reduced, as a 
pilot may inadvertently pass over the 
beacon while listening in on radio- 
telephony. The visual system, on the 
other hand, has possibilities for pro- 
widing continuous guidance, leaving 
the pilot’s ears free for simultaneous 
reception of the weather information 
or high-frequency messages. If a guf- 
ficient number of frequency channels 
are available, the beacon and phone 
stations may be operated on different 
frequencies; two receiving sets on the 
airplane, one tuned to the beacon and 
the other to the radiotelephone fre- 
quency, may then be employed for pro- 
viding simultaneous beacon and 
weather broadcast service. There are 
also technically possible means. of op- 
erating the beacon and radiotelephone 
stations on the same frequency. A 
single receiver can then be used on the 
aircraft with a simple filter circuit in 
‘the receiving set output for shunting 
the low-frequency signals to the reed 
Gndicator and the speech frequencies to 
the head telephones. 


During the past two months, experi- 


approximately . 


Marker beacon apparatus developed by the Bureau: of Standards 


mental work has been carried on to- 
ward making ‘possible the simultane- 
ous transmission of the radiobeacon 
and radiotelephone weather messages 
on the same radio frequency. A trans- 
mitting arrangement has been set up 
which in preliminary tests gave good 
phone and beacon signals at short dis- 
tances fram the transmitter. Fortu- 
nately, this transmitting arrangement 
is applicable to the two, four or twelve 
course beacons. Refinements are now 
being made in the transmitting ap- 
paratus preparatory to test flights 
over distances more nearly those re- 
quired in practice. 


Tue VISUAL. radio 
beacon system herein described is not 
only sufficient to direct a pilot along 
a given course (by means of the 
directive beacon) and to inform 
him how ‘far along the given 
course he has traveled (by means 
of the marker’ beacons located 
along the route), but, when specially 
arranged, it offers possibilities toward 
assisting a pilot in landing at a given 
airport during fog. - Experimental 
work toward the development of a suit- 
able radio system which will permit 
landing in dense fog when the ground 
is invisible has been in progress at 
the Bureau of Standards for about a 


year. The work has advanced to the 
point where a system involving three 
separate elements has been developed 
which gives good promise of success. 

The pilot landing in fog must be 
given instantaneous information on 
his three coordinates in space. That 
is, he must be guided to and along a 
suitable runway, must know how far 
along it he has gone, and the height of 
the landing path above ground must be 
properly regulated. Of these three re- 
quirements, the first is given by a 
small directive radio beacon, the sec- 
ond by suitably located marker bea- 
cons, and the third by a landing beam. 
The pilot receives the indications of 
each by a visual instrument except 
that the marker beacon indication may 
be either visual or aural. The first of 
these, the runway-localizing beacon, 
has been installed by the Bureau both 
at its own field, College Park, Md., and 
at Mitchel Field, Long Island, for the 
Guggenheim Fund. At Mitchel Field, 
successful blind landings were made 
by Lt. J. H. Doolittle last September, 
using this beacon in conjunction with 
several nonradio instruments. 

At College Park all three elements 
of the system have been installed, the 
runway-localizing beacon, marker bea- 
cons, and the landing beam. The lo- 
calizing beacon is identical in princi- 
ple with the directive radio beacon de- 
veloped for use on the airways. Small 
multiturn loop antennae are employed 
(approximately 6 feet by 6 feet), in 
order to reduce obstruction to flying. 
The marker beacons are somewhat 
different from those intended for the 
airways, since their function is differ- 
ent. In the fog landing problem it .is 
necessary to define sharply a line at an 
angle to the localizing beacon course 
(one side of the landing field, for ex- 
ample). The marker beacon therefore 
employs a small loop antenna oriented 
so that the minimum signal zone coin- 
cides with the line to be defined. As 
the pilot approaches the landing field 
along the localizing beacon course he 
thus first receives a gradually in- 
creasing signal indicating that he is 
of courses (A, C and B, D) a color 
system may be adopted on the airway 
maps, A, C being in one eolor, and B, 
D in another. A shutter is mounted 
on the course indicator front which 


exposes either one color or the other. 
When set to the first color the words 
“TO” and FROM,” with the word 
“TO” above, are exposed, while when 
the shutter is set to expose the sec- 
ond color, the words “FROM” and 
“TO,” with ‘the ‘word “FROM” 
above, are exposed. The pilot then 
sets the shutter to the color of the 
course to be flown and plugs in the 
course indicator in order that the di- 
rection (with respect to the beacon) 
which he is to fly is right side up. 
The simple rule stated above then ob- 
tains. 

For use on the 12-course beacon, 
three of the two-reed type indicators 
described may be employed or the spe- 
cial three-reed indicator mentioned 
above. In the case of this special 
three-reed indicator, two shutters are 
employed on the indicator front. One 
shutter serves to expose any one of 
the three sets of reed combinations 
which go to make up the 12-course 
indications, each reed combination 
(for example, the two reeds tuned to 
65 and 86.7 cycles, respectively) serv- 
ing two sets of two courses (viz, W, X 
and Y, Z of Figure 5). Two different 
colors are exposed corresponding to 
each setting 6f this shutter in order to 
facilitate the choice of the proper two 
reeds for a given course. Thus, if on 
the airways map courses W and X are 
shown in black and courses Y and Z 
in red, the shutter setting which ex- 
poses the two reeds tuned to 65 and 
86.7 cycles, respectively, also exposes 
the two colors, black and red. ' The 
second shutter provided on the indi- 
ceator front serves the same purpose 
as the shutter used with the four- 
course indicator, i. e., to simplify the 
choice of the proper relative position 
of the two reeds in use in order that 
the rule (longest reed shows side off 
course, turn to the shorter reed) may 
apply. This shutter has two settings, 
one exposing the words “TO” and 
“FROM,” with the word “TO” above, 
and the three colors corresponding to 
the three sets of courses (M, N), (Q, 
R) and (W, X) (See Figure 5), while 
the other setting exposes the words 
“FROM” and “TO,” with the word 
“FROM” above, and the colors corre- 
sponding to the three sets of courses 
(O, P), (S, T) and (Y, Z). The pilot 
uses the 12-course indicator exactly as 
he would the four-course indicator, 
except that he must set two shutters to 
expose the color (according to the air- 
ways map) of the course to be flown 
rather than one. 


Numerows fights 
have been made under practical con- 
ditions to distances up to 200 miles in 
which the_beacon signals actually de- 
termined the course. Under the worst 
conditions of atmospheric disturbances 
the working distance is reduced to 
about 100 miles. Fortunately, the 
visual course indicator is unaffected 
by static or other external interfer- 
ence, the limiting factor being the 
point at which sufficient interference 
exists to block the receiving set em- 
ployed. 

A great deal of operating data on 
this system has, been collected during 
the past year. The Bureau has been 
assigned a cabin airplane for experi- 
mental purposes. This airplane was 
prepared for night flying and equipped 
for receiving and transmitting of ra- 
dio signals, and numerous successful 
test flights on the beacon system were 
made. The sharpness of course indi- 
cation with the visual beacon system 
is particularly gratifying; a deviation 
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of pliis or-minus 1 degreé from the 
true course being readily detected. 

The remarkable selectivity of the 
reed indicator has been demonstrated 
in many flights under conditions of 
severe atmospheric and other interfer- 
ence. A series of test flights were 
made from College Park, Md., to Had- 
ley Field, N. J., with the four-course 
visual type beacon at College Park 
and the four-course aural type at Had- 
ley operating on the same radio fre- 
quency and approximately the same 
power. Using a receiving set which 
began to overload at about 12 to 15 
volts output, the interference due to 
the Hadley beacon begam to affect the 
reeds at a point about 120 miles from 
College Park and only 45 miles from 
Hadley. The College Park beacon 
could be used with fair accuracy to 
within 15 miles from Hadley. 


The ruggedness of the radio equip- 
ment on board the airplane was dem- 
onstrated when an airplane crashed in 
July, 1929. Several pilots remarked 
that this was the worst wreck that this 


' particular type of airplane had ever 


experienced. All the instruments on 


_ the instrument board, except the reed 


indicator, were completely demol- 
ished. ‘The shock-mounting case for 
the reed indicator was seriously dam- 
aged. The indicator itself, however, 
was found to be in perfect condition, 
the reeds being in accurate tune. The 
receiving set, which was shock- 
mounted in a compartment behind the 
pilot’s cockpit, also escaped with minor 
injuries. 


Tue SIMPLICITY of 
operation of this system and its 
adaptation to the needs of the 
pilot is evidenced by the . fol- 
lowing typical test. On a day of low 
visibility, a pilot, unfamiliar with the 
route, took the air in Philadelphia for 
Washington with no maps or instrue- 
tions as to landmarks; he was told to 
proceed to Washington (a distance of 
nearing the marker beacon. The 
marker signal then drops to zero, indi- 
eating that he is directly over the line 
to be defined, and again increases, 
serving as a check on the previous in- 
dications. 

The method now being tried to pre- 
Vide the third element of the system, 
i. e., to mark out a landing path of 
suitably varying height as the air- 
plane approaches the landing, is a di- 
rected beam. This beam, of 60,000 to 
100,000 kilocycles, is directed at a 
small angle above the horizontal. A 
very simple receiving arrangement 
with visual indicator is used on the 
airplane. When the airplane is se 
maneuvered as to keep the deflection 
of this indicator always at a fixed 
point, the airplane follows a gliding 
path down to the ground which is 
quite suitable for the landing opera- 
tion. In one experiment, the landing 
path marked out by the beam began 
at a height of 2,000 feet, approxi- 
mately three miles from the transmit- 
ter; at one mile it was 240 feet high; 
at 1,000 feet, 15 feet above ground; 
and at 500 feet, 5 feet above ground. 
These results were obtained in flight 
tests made by the Bureau’s airplane. 
It will be noted that the slope of the 
path decreases as the pilot approaches 
the ground; this tends to facilitate a 
proper landing. 

Each of the three elements of the 
landing system is being perfected by 
detailed study and trial flights. Many 
technical problems remain to be over- 
come. As the elements of the system 
are tried in combination, some of them 
may be entirely altered. The work 
has advanced to the point, however, 
where the Bureau is convinced that it 
will be possible to give instantaneous 
position in three dimensions to a pilot 
in such manner that he may success- 
fully land in dense fog. 
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their physical comfort. There was no 


* evidence in this case that either the 
.. plaintiffs, their guests or any member 
- of their. household had suffered. from 
- fear or fright by.reason of airplane 


flights over their-land. There was no . 


- evidence of damage occasioned to their 


_ property, nor. interference with the _ 


present use made of their land. I find 


the plaintiffs are persons accustomed _ 


. to a rather luxurious habit of living, 
. and while the noise from the.airplanes 


- caused them irritation and annoyance, . 
yet gauged by the standards of ordi- | 


in flight over -their premises has 


. nary people this noise_is not of suffi- 


cient frequency, duration or intensity — 
to constitute a nuisance. There is no | 


. evidence in this case that the defend- 


ants or any of them have conducted . 


themselyes in an unlawful or unrea- 


sonable ‘manner, unless those defend- © 
ants who have flown airplanes from ~ 
Whittall’ Field’ over the plaintiffs’ - 


premises in the manner which I have 
describéd ‘herein, have, by so doing, 


- committed acts df trespass.” 


I. Apart from tlie circumstance that 


" aireraft have been operated vertically 


above land of the plaintiffs, itis plain 


- under our decisions that‘upon the find- 


- ings of the master there’ is-no sound 
¢ ground for injunctive relief on the 
- theory that the acts of the defendants 


constitute a nuisance. The law. af- 
fords no_rigid rule to be used as a 


test in ‘all instances of alleged nui-~— 
: gance.~ It is.elastic.. It requires. only 
. that whieh is fair and: reasonable-in © 


all. the circumstances, - The - noise, 
proximity and number of the aircraft 
have not been such in the case at bar 


: as to be harmful to the health or .com- 


fort of ordinary people. 


* apprehension of personal danger or of 


. Mass. 281, 292-301. 
_ touching that matter is required. No 


injury to live stock or property are not 
present. Stevens v. Rockport Granite 
Ce. 216 Mass. 486, and cases there col- 
lected. Strachan v. Beacon Oil Co. 251 


_ Mass. 479, and cases cited. We do not 


understand the plaintiffs to contend to 


_ the contrary at this time. 


The plaintiffs expressly confine their 


- argument to the “question of trespass 
. and. the nuisance resulting from its 
_ continuance.” 
. conflict between State and Federal - 
- control of airspace has. been argued. 


No actual or possible 


See Commonwealth v. Nickerson, 236 
No. discussion 


inquiry as to general or absolute lia- 


* bility for injuries to person or prop- 


erty due to the lawful or illegal opera- 
tien of aircraft whether arising from 


_ negligence, accident or otherwise, is 


See Guille 
The case has 


involved in the case at bar. 
v: Swan, 19.Johns. 381. 


_ been presented solely on.the ground of 
. trespass: and the nuisance resulting 


from its continuance. No other ques- 
tions will be considered. 


Seale 


Ree 


Tue plaintiffs - rest 
mainly on this proposition: “The 
air space which is now used or 
may in the~ future be used in 
the development of the underlying 
land’ is the ‘private property of the 
landowner, in which he is entitled to 
the exclusive use and control.” They 
further define and limit their conten- 
tions in support of this proposition in 
these words: “This right to usable 
air space is a vested right. It has 
been recognized in the past by the old 


Latin maxim of cujus est solum ejus 
est usque ad coelum. It is not, how- 


ever, the purpose of the plaintiffs in: 


the present case to base their conten- 
tion upon this maxim. The plaintiff’s 
argument is based solely upon the 
facts found in this case by the master, 
i. e., continuous flights of the defend- 
ants. between the heights of 100 and 
1,000 feet.” 

The court take judicial notice of 
facts of common knowledge concerning 
navigation of the air. In the present 
state of the art is is impossible to con- 
fine flight to the space over existing 
public ways. Aircraft and navigztion 
of the air have become of great im- 
portance to the land and naval forces 
of the United States, in the carrying 


. of mails, in -forest preservation and 


fire prevention, and in commerce as a 
means of transportation of persons 


- and of persons and commodities. 
. Statutes touching subjects of this na- 
. ture Nave been enacted by Congress 
-and by the legislatures of many of the 
- States. Aerial navigation has been 


Fright and and such navigable airspace shall be 


. subject to a public right of freedom of 


regulated to a greater or less extent 
by foreign governments. It has been 
widely discussed in relation to the 
municipal law and the law of persons 


and property of our own country, and - 


to international law. 

The earliest statute in this Com- 
monwealth regulating the use of air- 
craft was St. 1913, ¢..663. Later en- 
actments are St. 1919, c. 306; G. L. c. 
90, sections 35-43; St. 1922, c. 534, and 


St. 1925, c. 188. By. section 55 in- - 


serted in G.. L.-c. 90. by St.. 1922, c. 
534, section 1, in effect during the acts 
here complained of, it was provided 
that aircraft should not be operated 
“over any thickly settled or business 
district at an altitude of less than 
3,000 feet, or over any building or 
person at an-altitude of less than 500 
feet, except when necessary for the 
purpose of embarking or landing.” 

It is provided by St. 1928, c. 388, 
section 10 (which became effective 
after the present suit was instituted), 
amending said section 55, that ‘‘No 


. pilot shall operate an aircraft over any 
. thickly settled or business district .ex- 


cept at a height sufficient to permit of 
a reasonably safe emergency landing. 
Such height in no case shall be less 


- than 1,000 feet, except when necessary 


for the purpose of embarking or land- 
ing.” : 

By the “Air commerce act of 1926,” 
44 U. S. Sts. at Large, 568, c: 344, the 
Congress of the United States enacted 
a statute designed in part to encour- 
age and regulate the use of aircraft in 
commerce. - By section 10 it there was 
provided that, ‘‘as used in this act, the 
term ‘navigable airspace’ means air- 
space above the minimum safe alti- 
tudes of flight prescribed by the Sec- 
retary of Commerce under section 3, 


interstate and foreign air navigation 
in conformity with the requirements 
of this act.” 

Pursuant te authority conferred by 
section 3 of that act, the Secretary of 
Commerce has promulgated rules 
wherein it. is provided by section 74: 
“Flying Reles. * * * (G) Height 
over congested and other areas.—Ex- 
clusive of taking off from or landing 
on an established landing field, air- 
port, or on property designated for 
that purpose by the owner * * * 
aircraft shall not be flown—(1) Over 
the congested parts of cities, towns, or 
settlements, except at a height suffi- 
cient to permit of a reasonably safe 
emergency landing, which in no case 
shall be less than 1,000 feet. (2) Else- 
where at height less than 500 feet, ex- 
cept where indispensable to an indus- 
trial flying operation.” 

The issuance of regulations by the 


-Secretary of Commerce may be au- 


thorized by Congress and, so.far as not 
violative of constitutional rights, such 
regulations have the force of law. 
United States v. Grimaud, 220 U. S. 
“506.. McKinley v. United States, 249 
U.S. 397. Avent v. United States, 266 
U. S. 127. United States v. Michigan 
Portland Cement Co. 270 U. S. 521, 
525. Commonwealth v. Slocum, . 230 
Mass. 180. Both State and Federal 
statutes contain provisions for the in- 
spection and registration of aircraft 
and regulating and licensing of pilots 
to operate aircraft based_upon quali- 
fication. 

These statutes and regulations rec- 
ognize the existence of navigation of 
the air as an. established condition. 
They do not create. such navigation. 


They do not authorize the taking of _ 


private rights to promote such naviga- 
tion. See now St. 1928, c. 350; G. L. 
c. 40, section 14, as amended by St. 
1925, c. 272, as to airports. The as- 
sumption, underlies their terms that 
navigation of the air exists and re- 
quires regulation in the interest of the 
public welfare. 

The, act of Congress and the statutes 
of this Commonwealth by plain impli- 
cation, if not by express terms, not 
only recognize the existence of air 
navigation but authorize the flying of 
aircraft over privately owned land. 
The public nature of certain landing 
places for aircraft is recognized by 
section 57 inserted in G. L. c. 90, by 
St. 1922, c. 534, as amended by St. 
1928, c. 388, section 11. It is essen- 
tial to the safety of ‘sovereign States 
that. they possess jurisdiction to con- 
trol the airspace above their terri- 
tories, it seems to-us to rest on the 
obvious practical necessity of self-pro- 
tection. 

_ Every government: completely sov- 
ereign in character must rossess 
power to prevent from entering its 
confines those whom it determines to 


be undesirable. That power extends - 


to the exclusion from the air of all 
hostile persons or demonstrations, and 


to the regulation of passage through - 
the air of all persons in the interests 

of the public welfare and the safety of 

those on the face of the earth. —This 

jurisdiction was vested in this-Com- 

monwealth when it became a sovereign | 
State on its separation from Great 

Britain. So far as concerns interstate 

commerce, postal service and some 

other matters, jurisdiction ever pas- 

sage through the air regulation in 

large part was surrendered to the 

United: States by the adoption of the 

Federal Constitution. Constitution ef 

the United States, art. 1, sec. 8. It is 

not necessary to enter into any discus-~ 
sion of the theoretical or philosoph- 

ical grounds upon which such -juris- 

diction over airspace may be sup- 

ported, since it is not disputed in the 

ca8e at bar. The only contention re- 

lates to the altitude of such flight in 

the air. 


Whatever may be the precise tech- 


nical rights of the landowner to the 
airspace above his land, the possibility 


of his actual occup::ion and separate - 


enjoyment of it as a feasible accom- ° 


- plishment has through all periods of 


private ownership’ of land been ex- 
tremely limited. Modern engineering 
and construction have much increased 


the height to which structures may- be . 
The plaintiffs insert in their - 


built. 
brief a statement of such structures 
including Eiffel Tower in Paris, 1,600 
feet in height, and several business 
buildings in New York, respectively, 
808, 792, 700, 625 and 612 feet in 
height. 7 


Doubtless, in the absence of con- - 


trolling police regulation, one may 
erect a structure upon his land as high 
as he desires and is able. There is 
nothing in the legislation to which ref- 
erence has been made to limit in any 
way the rights of the landowner in 
this. particular, or to restrict _ the 
height of buildings and other struc- 
tures. The aircraft. statutes regulate 
merely the minimum altitude of flight 
in air navigation without interference 


with structures upon land, and not the | 


use of his property by the landowner. 
For the purposes of this decision we 


space extends to all reasonable heights 
above the underlying land. 
be vain to treat property in airspace 
upon the same footing as property 
which ‘can be seized, touched, occupied, 
handled, cultivated, built upon and 
utilized in its every feature. 
perience of mankind, although not nec- 
essarily a limitation upon rights, is 
the basis upon which airspace must be 
regarded. Legislation with respect to 
it may rest upon that experience. 


The statutes of this Commonwealth - 


regulating the operation of aircraft 


manifestly were enacted under the -po- - 


lice power. As was said by Chief Jus- 
tice Knowlton in Commonwealth v. 
Strauss, 191 Mass. 545, 550, “The na- 
ture of the police power and its extent, 
as applied to conceivable cases, cannot 
easily be stated with exactness. It in- 
cludes the right to legislate in the.in- 
terest of the public health, the public 
safety and the public morals. If tthe 
power is to be held within the limits of 


the field thus defined, the words should © 


be interpreted broadly and liberally. 
If we are to include in the definition, 
as many judges have done, the right 
to legislate for the public welfare, this 
term should be defined with: some 
strictness, so as not to include every- 
thing that might be enacted on 
grounds of mere expediency.” 


Ir IS THE proper 
function of the legislative department 
of government in the exercise of 
the police power to consider the 
problems and risks that arise. from 
the use of new inventions and en- 
deavor to adjust private rights and 
harmonize conflicting interests by 
comprehensive statutes for the public 
welfare. Commonwealth v. Kings- 
bury, 199 Mass. 542, 544. Even with 
the utmost reasonable assumption as 
to the private rights in airspace of the 
owner of the underlying land, the pro- 
visions of St. 1922,.c. 534, constitute 
valid regulations of the flight of air- 
craft in airspace actually unoccupied 
by the owner of the underlying land. 

There are numerous analogies where 
the invasion of the airspace over un- 
derlying land by noise, smoke, vibra- - 
tion, dust and disagreeable odors, hav- 
ing been authorized by the legislative - 
department of government and not be- - 
ing in effect a condemnation ef the - 
property, although in some. measure - 
depreciating its market value, must be - 





-Mass. 228. 


- 579. 
assume that private ownership of air- - 


It would | 


The ex- - 


borne by the landowner without com- 
pensation. or remedy.- Legislative 
sanction makes that mwful which oth- 
erwise might be a nuisance. ; 


Examples of this are damages “to 
adjacent land--arising from smoke, 
vibration and noise in the operation 
of a railroad, Presbrey v. Old Colony 
& Newport Railway, 103 Mass. 1,6, 
7; Wellington vy. Boston & Maine 
Railroad, 158 Mass. 185, 189: Salten- 
stall v. New York Central Railread, 
237 Mass. 391, 398, 399; Richards -v, 
Washington Terminal Co., 233 -U..S, 
546, 554, 555; the noise of ringing fac- 
tory bells, Sawyer v. Davis. 136 Mass, 
239, 242, and cases cited; the abate- 
ment of nuisances, Bancroft vy. Cam- 
bridge, 126 Mass. 438; the erection of 
steam engines and furnaces, Call ‘y. 
Allen, 1 Allen, 137; unpleasant odors 
connected with sewers, oil refining 
and storage of naptha, Taft v. Com- 
monwealth, 158° Mass. 526, 548; Titus 
vy. Boston, 161 Mass. 209; Lincoln ‘v. 


« Commonwealth, 164 Mass. 368, 377; 


Strachan v. Beaeon Oil Co. 251 Mass, 
479; St. James Building Corp. v. Com- 
missioner of Public Safety, 260 Mass. 
548, 554-5;. the smelting of iron, 


- Murtha v. Lovewell, 166 Mass. 391, 


393; and maintaining bowling alleys, 
Levin v. Goodwin; 191° Mass. 341, 


- See, also, Campbell v. United States, 


266 U. S. 368,-372.. The mill acts jn 
certain aspects authorize a direct in- 
vasion of private rights in real es- 
tate. . - 
Notwithstanding such invasion 
they are sustained, net as an exer- 
cise of the power of eminent domain 
but as a regulation under the police 
power of private.rights in the waters 
of a flowing stream not otherwise 
susceptible of -valuable use. Lowell 
v. Boston, 111 Mass. 454, 464-467. 
Blackstone Manufacturing Co. v. 
Blackstone, 200 Mass. 82, 88. Dun- 
ean v. New England Power Co., 250 
Dickinson v. New Eng- 
land: Power Co.;-257 Mass. 108. Pa- 
cific Live Stock Co. v. Oregon Water 
Board, 241 U.S. 440, 448, 449. On the 


-sdme principle 8tatutes authorizing 


the flowing of land fer the cultiva- 
tion of cranberries and for the cul- 
ture of useful fishes have been sus- 
tained. Turner v. Nye, 154 Mass, 


=~ 


There are numerous statutes up- 
held as an exercise of the police 
power interfering with, narrowing 
and regulating, private rights of 
landowners in the use of their es- 
tates. There are many illustrations 
of the exercise of this power: Rights 
of fishery in nonnavigable streams, 
Commonwealth v. Alger, 7 Cush. 53, 
84, 85, 97-102; the establishment of 
fire districts and regulation of the ma- 
terial and method of construction of 


buildings, Commonwealth v. At- 
las, 244 Mass. 78, 82. and cases 
collected; Stevens, landowner, 228 
Mass. 368; requirements for the 
installation of sprinklers. Common- 
wealth v. Badger, 243 Mass... 137; 
creation for construction of build- 


ings of set-back lines from streets, 
Slack. v. Inspector of suildings. 
of Wellesley, 262 Mass. 404; pro- 
hibition of fences above a limited 


height, Rideout v. Knox, 148 Mags, 
368; regulation of height of build- 
ings, Welch v. Swasey, 193 Mass, 
364, affirmed 214 U. S. 91; and the 
establishing of zoning districts re- 
stricting the use of land in defined 
territories, Inspector of Buildings of 
Lowell v. Stoklosa, 250 Mass. 523 
Euclid v. Ambler Realty Co., 272 U, 
S. 365. Numerous cases upholding 
statutes of this general nature are 
collected and reviewed in Opinion of 
the Justices, 234 Mass. 597, and need 
not again be analyzed, 

There are other instances of limi- 
tation of the right of absolute owner- 
ship, without special statute, in the 
law of passing over property of. pri- 
vate landowners in the exercise of. a 
general right, as, for example; acs 
cess to great ponds for fishing and 
fowling, West Roxbury v. Stoddard, 
7 Allen, 158, 166; Slater v. Gunn, 170 
Mass. 509, 514; right of travelers 
when highway is blocked. Campbell 
v. Race, 7 Cush. 408, and in some 
western States to graze live stock on 
unfenced private land, Buford .v, 
Houtz, 133 U. S. 320; MacKay -v. 
Uinta Development Co., 135 C. €. A, 
18. An extreme instance of regula- 
tion of private ownership was the 
act of Congress forbidding the eject- 
ment by a landlord of a tenant who 


[Continued on Page 10.] 
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desired to remain at the former 
rental or such rental as was -fixed 
by a commission, the, validity of 
which was upheld as an emergency 
measure in Block v. Hirsh, 256 U. 
S. 135. 
None of these decisions are precise 
. Buthorities in support of the view 
that the regulations found in St. 
2922, c. 534, and its amendments, as 
to flight by aircraft in upper air- 
. Bpaces, are valid as against the owner 
. of the underlying land. The prin- 
ciples there declared require the con- 
. elusion that such flight by aircraft 
- within the limits disclosed on this 
- record is lawful against the protest 
of the owner of the underlying land. 
- It is to be observed that in the case 
gt bar there has been no harm te the 
landowners. There have not been 
flights by excessive numbers of air- 
craft. The light of the sun has not 
been obscured and the land has not 
been shadowed. No airlane of 
. through travel has been established 
- over their land. Nothing has been 
. thrown or fallen from the aircraft 
- @pon the underlying ground. There 
- have been no noxious gases or fumes. 
There has been no other interference 
- with any valuable use of which the 
fand of the plaintiffs is capable. The 
case at bar is radically’ different 
- from Hakkila v. Old Colony Broken 
- Stone & Concrete Co., 264 Mass. 447, 
where there was direct physical im- 
pact on land. 


= 


- 


” ‘All that has been said hitherto has 
reference to 500 feet as the minimum 
altitude of general flight over land 

‘ Jike that of the plaintiffs permissible 
wnder section 55, added to G. L. c. 

’ 90 by St. 1922, c. 534, section 1, now 
made 1,000 feet as amended by St. 
1928, c. 388, section 10. It is equally 
pertinent to the same _ minimum 
height of 500 feet permissible under 

* Bection 74 (G) (1) (2) of the regula- 

tions of the Secretary of Commerce. 

The power of the Federal govern- 
fnent over interstate commerce is as 
extensive as that of this Common- 
wealth under the police power with 
fespect to regulation of height of 
flight of aircraft in such commerce. 
‘The United States exercises the po- 
Jice power within the field of inter- 
Btate commerce. Lottery Case, 188 
. S. 321. Brooks v. United States, 
267 U. S. 482, 436, 437. It is to be 
remembered in this connection that 
there is nothing in any of the con- 
trolling statutes or regulations which 
im any measure prevents the plain- 
tiffs from making any actual use they 
choose of the airspace above 500 feet 
in altitude. 
¢ So far as concerns property of the 
plaintiffs the regulation of 500 feet 
as the minimum altitude of flight by 
aircraft cannot rightly in our opin- 
fon be pronounced to be in excess of 
the permissible interference under 

- the police power and under regula- 
tion of interstate commerce with 
rights of the plaintiffs in the airspace 

- gbove that height over their land. 

-*» The one or two instances of flights 
At less than 500 feet over land of the 
plaintiffs and the possibility of sim- 
ilar flights in the future, as set out 

- by the master and already narrated, 

. Bre not sufficient to require or war- 
rant injunctive relief. The injury 
thus done to amd the interference 
with any and all valuable use of the 
property of the plaintiffs are not cer- 
tain and substantial but rather are 

. plight and theoretical. There. has 

. been no physical contact with prop- 
erty of the plaintiffs in actual use 

- or practicably usable. Downing v. 
Elliott, 182 Mass. 28. 

-. IL The several defendants, ex- 
fept the Worcester Airport, Inc., in 
take-offs and landings have made 
flights over real estate of the plain- 
tiffs at altitudes as low as 100 feet. 
In degree these flights approach 
much more closely to an interference 
with rightful enjoyment of land than 

* do flights at the minimum altitude 

* permissible for general travel by air- 

* graft. The sections of the statutes 

~ glready referred to as to minimum al- 

“ gitude of flight by aircraft mtke ex- 

- ception im favor of lower but unspe- 

 eified altitudes in embarking or tak- 
ing off from, and landing on, the sur- 


face of the earth. Those exceptions 


are manifestly necessary in order to . 


protect the pilot from charges of vio- 
lation of law. 

There is no regulation fixing in ex- 
press terms the altitude of flight by 
aircraft in taking off from or land- 
ing at airports or other placés. The 
exceptions from minimum altitude of 
ordinary flight in favor of lower but 
unspecified altitude in taking off and 
landing do not seem to us to be in- 
tended as legislative limitations upon 


ethe rights of landowners in the air- 


space. Otherwise they might au- 
theorize flight so near the surface of 
the land as to constitute unquestion- 
able interference with the rights of 
the landowner. These legislative ex- 
ceptions have ample scope for their 
eperation in respect to conduct of 
pilots and general public safety. It 
would be a strained and unnatural 
construction to interpret them as de- 
signed to authorize interference with 
recognized property rights.. Mani- 
festly it is essential to navigation of 
airspace that there be airports for 
the accommodation of aircraft, not 
only by storage but by replenishment 
of feel and other necessary mechani- 
cal attention. Provision is made for 
eertain landing places for aircraft 
by section 57, added to G. L. c. 90 by 
St. 1922, c. 534, section 1. See St. 
1928, c. 388, section 11, and c. 350. 

It has been urged in argument that 
the public have the same right of 
passage through airspace, even at the 
low altitudes and under conditions 
necessary in taking off and landing, 
that exists with reference to access 
te the sea for navigation, fishing and 
fowting over the space between high 
and low water mark not exceeding 
106 rods in width. That right and 
the right here claimed by the de- 
fendants are not alike. That right 
of passage over the foreshore was an 
original legislative reservation out of 
a grant from the colony. The title 
of the owner of the upland was at 
all times subject to that reservation. 
Commonwealth v. Alger, 7 Cush. 53, 
90. Butler v. Attorney General, 195 
Mass. 79. Jubilee Yacht Club v. Gulf 
Refining Co., 245 Mass. 60, 63. The 
same principle applies to rights of 
navigation in navigable rivers. Home 
for Aged Women v. Commonwealth, 
202 Mass. 422, 433, 434. 

No question is presented on this rec- 
erd touching legislation by the Con- 
gress as to the establishment of an 
airpert and the grant of access to and 
egress from it through the air, all in 
the general interest of interstate com- 
merce or aerial navigation. Therefore 
it is unnecessary to discuss cases like 
Gibson v. United’ States, 166 U. S&S. 
269; Scranton v. Wheeler, 179 U. S. 
141; Bedford v. United States, 192 U. 
S. 217;. Jackson v. United States, 230 
UV. S. 1; Bothwell v. United States, 
254 U. S. 231, and Keokuk & Hamilton 
Bridge Co. v. United States, 260 U. S. 
125, where the Federal Government in 
the exercise of its power over naviga- 
tion has caused actual injury to pri- 
vate rights which was held to be with- 
out redress. Compare Phelps v. 
United States, 274 U. S. 341, 343. 

ce 

The airport here involved appears 
te be privately owned and not to pos- 
sess any attributes of a strictly public 
nature. It does not differ from any 
other commercial adventure inviting 
the patronage of the public. Seem- 
ingly it was a proper airport for re- 
soft by aireraft. It was not estab- 
lished or licensed or expressly author- 
ized by public authority. It has been 
said that “the legislature may author- 
ize small nuisances without compensa- 
tion, but not great ones.” Bacon v. 
Beston, 154 Mass. 100, 102. But the 
airpert and its use as disclosed on this 
record do not rest under the shelter of 
express legislative sanction. So far 
a@s we are aware, there is no regulat- 
tien as to the minimum area of an air- 
port. Aerial navigation, important as 
it may be, has no inherent superiority 
over the landowner where their rights 
and claims are in actual conflict. 

The bald question in the case at bar 
is whether aircraft, in order to reach 
er leave an airport, may of right fly 
ae low as 100 feet over brush and 
weedland not otherwise utilized, 
against the protest of the owner. Sug- 
gestions as to flight of carrier pig- 
eons and the practice of falconry over 
private lands seem to us too remote 


| Sion. 
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and distinct from the mechanical 
flights of high-powered aircraft to be 
helpful in ascertainntent of rights in 
the case at bar. 

There are numerous cases holding 
that invasion of the airspace above 
the land without contact with its sur- 
face constitutes trespass. For exam- 
ple, projecting eaves of a building, 
Harrington v. McCarthy, 169 Mass. 
492; Smith v. Smith, 110 Mass. 302, 
303, 304; cornices, Wilmarth v. Wood- 
cock, 58 Mich. 482; Lawrence v. 
Hough, 35 N. J. Eq. 371; roofs, Mur- 
phy v. Bolger, 60 Vt. 723; leaning 
walls, Barnes v. Berendes, 139 Cal. 32; 
wire strung over land 20 or 30 feet 
above the surface, Butler v. Frontier 
Telephone Co. 186 N. ¥. 486; thrust- 
ing one’s arm into the space over a 
neighbor’s land, Hannabalsom v. Ses- 
sions, 116 Iowa, 457; a horse kicking 
into such space, Ellis v. Loftus Iron 
Co. L. R. 10 C. P. 10; a board or other 
structure projecting over land of an- 
other, Puorto v. Chieppa, 78 Conn. 
401; Norwalk Heating & Lighting Co. 
v. Vernam, 75 Conn. 662; shooting 
over another’s land, Whittaker v. 
Stangvick, 100 Minn. 386; Herrin v. 
Sutherland, 74 Mont. 587, 597, 598; 
Portsmouth Harbor Land & Hotel Co. 
v. United States, 26@ U. S. 327, have 
all been held to comstitate acts of tres- 
pass. In discussing this subject it is 
said in Pollock on Torts, 13th ed. page 
362: “Tt does not seem possible on 
the principles of the commen law to 
assign any reasen why an entry above 
the surface should not also be a tres- 
pass, unless indeed it can be said that 
the scope of possible trespass is lim- 
ited by that of possible effective pos- 
session, which might be the most rea- 
sonable rule.” Even if this suggestion 
of extreme limit be adopted as the 
test, namely, that “the scope of possi- 
ble trespass is limited by that of pos- 
sible effective possession,” the plain- 
tiffs seem entitled to assert that there 
have been trespass: upon their land. 


I T I GENERAL 
knowledge that, while not extremely 
common in this vicinity, trees not 
infrequently reach heights in growth 
considerably in excess of 100 feet. In 
other parts of the country there are 
trees of much greater height. It is 
found by the master that the plain- 
tiffs have undertaken to refor- 
est a part of their estate by plant- 
ing Norway pine and spruce. It is 
well known that buildings in many 
cities exceed 100 feet in height. Not 
infrequently they reach 300 feet or 
even more. The test suggested is not 
actual but possible effective posses- 
It is not decisive that the plain- 
tiffs do not at the present make that 
possible effective possession a realized 
occupation. They complain of inva- 
sion of property rights. 

The noise of aircraft in flight at an 
altitude of less than 200 feet (as found 
by the master) was neither of great 
intensity nor of lasting duration and 
was less and shorter than that occa- 
sioned by the passing of the ordinary 
motor truck. Other than this there is 
nothing in the master’s report differ- 
entiating in detail with respect to the 
annoyance and aetual effect of the 
flights of aircraft at altitudes between 
100 and 500 feet. It is not necessary 
to make any decision touching that 
matter. The facts show intrusion 
upon the land of the plaintiffs by flight 
of aircraft at these low altitudes by 
noise and by the presence of the air- 
eraft and its occupants. 

These interferences create in the or- 
dinary mind a sense of infringement 
of property rights which cannot be 


minimized or effaced. [It vould be im-. 


practicable to draw a feasible distinc- 
tion as matter of right between the 
aircraft used by the defendants and 
aircraft of larger size, heavier weight 
and more pewerful motors, and be- 
tween the number and extent of use 
of the aircraft here imvolved and the 
much larger number and more exten- 
sixe use incident to 
navigation. 

The combination of all these factors 
seems to us, under settled principles 
of law, after making every reasonable 
legal concession to air navigation as 
commonly understoed and as estab- 
lished under the statutes and regula- 
tions here disclosed, to constitute 
trespass to the land of the plaintiffs 
so far as concerns the take-offs and 
landings at low altitudes and flights 
thus made over the land of the piain- 
tiffs ‘‘at altitudes as low as 100 feet.” 
Air navigation, imzpertant as it is, can- 

i levy tell upon the legal 


a 


growth of air’ 
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rights of others for its successful 
prosecution. 


_No reason has been suggested why 
airports of sufficient area may not be 
provided so that take-offs and land- 
ings of aircraft may be made without 
trespass upon the land of others. If, 
in the interest of aerial navigation, 
rights of flight at such low altitude 
over lands of others are of sufficient 
public importance, doubtless the pewer 
of eminent domain for acquisition of 
rights of way in airspaces might be 
authorized. Old South Association v. 
Codman, 212 Mass. 211, 215, 216. See 
St. 1902, c. 534, section 6; Boston v. 
Talbot, 206 Mass. 82, 88. However 
that may be, we can only apply the law 
as it is to this case as presented. 

We do not decide whether or to what 
extent flight by aircraft over private 
land at a lower altitude than 500 feet 
may be authorized in the exercise of 
the police power. As already pointed 
out, existing statutes and regulations 
do not go to that extent. ’ 


RD 


III. The final point to be deter- 
mined is whether the circumstances 
are such as to require injunctive re- 
lief. Upon that point the nature of 
the trespasses shown is important. 
Although there appear to have been a 
considerable number of trespasses by 
aircraft, it seems plain that they are 
not in the same place as to linear space 
or altitude. In the nature of things 
the flights of aircraft must vary with 
wind and load. No prescriptive right 
to any particular way of passage could 
be acquired in these conditions. Jotm- 
son v. Percival, 5 Pick. 485. Starkey 
v. Richmond, 155 Mass. 188, 196. 
Hoyt v. Kennedy, 170 Mass, 54, 56. 

The finding of the master is express 
to the effect that the plaintiffs have 
not shown that they have sustained 
any damage to their property or its 
use, or have suffered material discom- 
fort. The kind of land upon which the 
trespass is committed is also an impor- 
tant factor. As already stated, that 
of the plaintiffs affected by flights ‘at 
low altitudes is covered with dense 
brush and woods. It is uncultivated. 
It does not appear that any valuable 
use is made of it either for pleasure or 
profit. That might not be a factor of 
consequence in an action at law for the 
assessment of-damages. See C. W. 
Hunt Co. v. Boston Elevated Railway, 
199 Mass. 220, 236-237. But it is a 
factor to be taken into account with all 
the others in determining whether in- 
junctive relief ought to be afforded. 
In view of all these conditions, injune- 
tive relief is not granted. Downing 
v. Elliott, 182 Mass. 28. Wade v. 
Miller, 188 Mass. 6. Atkins v. Chil- 
son, 7 Met. 398, 405. Browne v. Niles, 
165 Mass. 276, 279. Levi v. Worcester 
Consolidated Street Railway, 193 
Mass. 116. Llandudno Urban Distri¢t 
Council v. Woods, [4899] 2 Ch. 705. 
See Stratton v. Mount Hermon Boys’ 
School, 216 Mass. 83, 87, 88; Bassett 
v. Salisbury Manuf. Co. 47 N. H. 428, 
436, 437; McCann v. Chasm Power Co. 
211 N. Y. 301. 

Whether the case should have been 
retained for assessment of damages 
rested in the sound judicial discretion 
of the trial judge. That was exercised 
against the plaintiffs and presents no 
error of law. At most upon this rec- 
ord there could have been nothing 
more, than nominal damages. New- 
buryport Institution for Savings v. 
Puffér, 201 Mass. 41, 47, 48. Booras 
v. Logan, Mass Adv. Sh. (1929) 321, 
323. Florimond Realty Co. Inc. vy. 
Waye, Mass. Adv. Sh. (1919) 1817, 
1819. 

IV. The plaintiffs contend that the 
effect of St. 1922, c. 534 and of the 
“Air Commerce Act of 1926” and the 
regulations of the Secretary of Com- 
merce thereunder, as construed herein, ~ 
and of this decision is to deprive them 
of property without due process of law 
contrary to the provisions of the con- 
stitutien of this Commonwealth and of 
the Fifth and Fourteenth Amend- 
ments. to the Constitution of the 
United States. Ht is assumed that the 
Congress in legislating coneerning in- 
terstate commerce is bound by the 
Fifth Amendment to the Federal Con- 
stitution. Monongahela Navigation 
oe United States, 148 U. S. 312, 


The only authorities cited by the 
plaintiffs in support of their conten- 
tion are the Monongahela Navigation 
Company case and United Statesv. 
Lynah, 188 U. S. 445. Those two de- 
cisions in our opinion afferd ne sup- 
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‘\. port to the contention of the plaintiffs. 


In their facts they bear no resem- 
blance to the case at bar. As already 
pointed out these statutes and regula- 
tions have been enacted under the po- 
lice power and in regulation of inter- 
state commerce. For the reasons 
stated in division I of this opinion 
and on the authority of the numerous 
cases there cited we think that no con- 
stitutional right of the plaintiffs has 
been infringed. Our own decisions al- 
ready reviewed are decisive against 
the impairment of any constitutional 
rights of the plaintiffs. 


In ADDITION to the 
Federal decisions already cited there 
are numerous others which appear 
to us to support the conclusions 
here reached. Fischer v. St. Louis, 
194 U. S. 361. California Reduc- 
tion Co. v. Sanitary Reduction 
Works, 199 U. S. 306. Manigault v. 
Springs, 199 U. S. 473. Bacon v. Wal- 
ker, 204 U. S. 311. Reinman v. Little 
Rock, 237 U. S. 171. Hadacheck v. 
Los Angeles, 239 U. S. 394. Jacob 
Ruppert v. Caffey, 251 U. S. 264, 303. 
Whether decisions like Scranton v. 
Wheeler, 179 U. S. 141, Jackson v. 
United States, 230 U. S. 1, Keokuk & 
Hamilton Bridge Co. v. United States, 
260 U. S. 125, touching the power of 
Congress over navigable waters, are 
applicable to navigation of the air may 
be doubted. But in the view that we 
take of the case at bar it is not neces- 
sary to decide that point. This deci- 
sion rests on the valid exercise of the 
police power of the general court so 
far as concerns the constitution of this 
Commonwealth and the Fourteenth 
Amendment to the Federal Constitu- 
tion and on the valid exercise of the 
power of the Congress over interstate 
commerce so far as concerns the Fifth 
Amendment to the Federal Constitu- 
tion. 

V. The plaintiffs ask for a revision 
of the final decree so far as it awards 
costs against them. The only thing 
in the final decree touching costs is 
this: “The plaintiffs are hereby di- 
rected to pay the defendant costs 
amounting to $616.50.” The parties 
have argued this branch of the case on 
the theory that there is open now for 
consideration the question whether‘an 
item of $580.25, “one-half of the cost 
of the stenographic report of evidence 
before the master,” paid by the de- 
fendants, rightly was included in the 
costs ordered to be paid to them by the 
plaintiffs. The point is considered and 
decided on the footing on which it has 
been presented. 


Ir APPEARS from 
the record that the order - ap- 
pointing the master contained a 
master. It implies under present con- 
ditions that he must be attended by a 
stenographer to the end that the evi- 
dence may be reported. This contro- 
versy does not concern the payment of 
such stenographer pursuant to the or- 
der appointing the master. It is fairly 
inferable from the arguments and 
from the record, no finding having 
been made by the judge, that the evi- 
dence before the master was taken 
stenographically and that at least two 
copies of it were typewritten, of which 
each party had one. Perhaps a third 
copy was prepared for the master. 
Thus the only matter for decision is 
whether the court had power to order 
this item of expense, paid by the de- 
fendants, to be taxed as a part of i1.eir 
costs against the plaintiffs. ..No stat- 
ute has been brought to our attention, 
and we are not aware of any, which 
authorizes the taxation of such ex- 
penses as costs. The items of costs 
are fixed with some particularity by 
G. L. c. 261, but do not include any of 
this nature. It is not justified by any 
established practice. Expenses of this 
nature commonly have been shared by 
the parties. The subject of costs is 
discussed somewhat at large in Fuller 
v. Trustees of Deerfield Academy, 252 
Mass. 258, with a review of cases. ~ It 
is apparent from that decision that al- 
lowance of this item of costs was not 
permissible. It follows that the final 
decree is reversed. Decree is to be 
entered dismissing the bill with costs 
to be taxed in favor of the defendants 
against the plaintiffs in the usual way. 

Ordered accordingly. 


TRANSPRAIRIE LINE 


A DAILY transprairie air mail serv- 

ice between Winnipeg and Calgary, 
a distance of 770 miles, and between 
Regina and Edmonton, a distance of 
456 miles, was scheduled to begin 


Monday, Mar. 8. For the first service, - 


10 hours and for the second, 6 hours 
will. be required. (A. H. Thie- 
mann, assistant trade commissioner, 
Ottawa, Canada.) 
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PROGRESS OF CIVIL AERONAUTICS IN THE 
UNITED STATES 


(Statistics Issued by the Aeronautics Branch of the 


Department of Commerce.) 


AIR TRANSPORT | 


Airplane miles flown, a}! operators. 

‘Airplane miles flown daily, average for the year _| 
Passengers carried 

Express and freight carried 

Airplane miles flown with mail ? 


Total mail carried *. 

Mail carried by contract ?.. 7 
Mail income to contractors ?_. ave 
Miles of mail airways, Dec. 31 | 
Average mail income per-scheduled round trip 5. 


Average mail load in pounds per scheduled 
round trip * 

Average income per pound of contract mail >. ... 

Average mail income per contract mile flown.<-_- 

Miles of all airways in operation, Dec. 31-....-.. 

Airways in operation, Dec. 31 number... 


Lines in operation, Dec. 31 
Mail operators, Dec. 31.--.- 
Passenger operators, 

All ters, Dec. 31 

Total revenues, all operators. ....-......-..----- 
Average passenger-mile 

Airplanes in service and reserve 

Value of above. 

Pilots employed 

Total personnel employed 

Passenger and ii 


4,318, 087 
11, 83 


377, 
4 $765, 549 
, O3' 


: | 


5, 870, 489 
30 16, 083 
2 8, 679 
2, 263, 580 
3 5, 543, 578 


4810,855 | 41,654,165 

206 1, 270, 299 
4 $2, 643, 454 
8, 039 7, 832 


$295 


112 
$2. 03 
$0. 39 
8, 404 

18 


*18 
15 
6 


$0. 166 $0.11 
325 

1 $7, 000, 000 
¥ 308 

1 1,496 


13 18, 746, 640 | ™ 30, 000, 000 | ® 60, 000, 000 
041 988 


Under construct 
Electric and gas beacons, Dec. 31 
Lighted intermediate fields, Dec. 31. ..number-. 
Radiobeacon stations, Dec. 31 
Radio communication stations, Dec. 31... 
Weather Bureau regular stations, Dec. 31. 
Weather Bureau airways stations, Dec. 31. 
Private light beacons, . 31 


pproved 
‘Approved models of engines ae 
‘Alrplanes licensed. : 
| 


Airplanes dentified 

States with regulatory legislation. 
States with “uniform State law” onl 
States with m i 

States with no legislation. 


Municipal airports, Dec. 31. .......-..-.---.---- 
Private and commercial airports, Dec. 31.......-.|..- 
Navy airports, including Marine Corps, Dec. 31_)... 
Army, National Guard, and reserve airports, 


Proposed airports, Dec. 31 
Production of airplanes. 

Value of airplanes 

Total value of all air products... 


Exported airplanes. 

Exports (airplanes, engines, and parts) 

Concerns engaged in air industry number_. 

Government consumption, airplanes (Army, 
Dar denaetiocinadenangedbocuvesguad number... 


2 Estimate. 


. 1, 
$8, 871, 027 
$17, 694, 905 


50 
$1, 027, 210 
600 


4,468 


921 

1,995 4,346 
$14, 504,999 | $43, 812,318 
$21, 161, 853 | $64, 662, 491 
162 
$3, 664, 723 
1, 400 
621 857 |- 


63 
$1, 903, 583 
900 


a 


2 All air-mail routes, whether domestic or foreign. 

3 Includes all mail routes, whether Government or contract, k 

*San Francisco-Chicago operated by post office until June 30, 1927; Chicago-New York,, 
by post office until Aug. 31, 1927. All subsequent mail carried by contract, 

5 Domestic only as foreign mail is carried on a mileage basis, 


®* Includes pest office. 


7 Mail income only. No data on passenger and express income. 
8 Includes all reports on mail revenue, also passenger and express revenue from all but 


five operators. 
* Reports from 20 of the 22 operators. 
% Reports from 33 of 35 operators. 


1 Reports from 27 to 33 of the 35 operators. 


* Reports from 21 of 35 operators. 
* Estimate based on reports. 





Aviation Beacon 
Report 


[Continued from Page 8.) 


for Aircraft Radio Beacon. F. W. Dun- 
more. Bureau of Standards Journal of Re- 
search, p. 751, November, 1928. Research 
Paper 28. 

A Tuned Reed Course Indicator for the 
4 and 12-course Aircraft Radio Range. F. 
W. Dunmore. Bureau of Standards Jour- 
nal of Research, 4, p. 461; April, 1930. Re- 
search Paper 160. Proc. I. R. E., in press. 

Field Intensity Characteristics of Double- 
modulation Type Directive Radio Beacon. H. 
Pratt. Proc. I. R. E., 17, p. 873; May, 1929. 

Applying the Visual Double-modulation 
Type Directive Radio Beacon to the Airways. 
H. Diamond. Bureau of Standards Journal 
of Research, 4, p. 265; February, 1930. Re- 
search Paper 148. Proc. I. R. E., 17, p.. 2158; 
December, 1929. 

Apparent Night Variations with Crossed- 
coil Radio Beacons. H. Pratt. Proc. I. R. 
E., 16, p. 652; May, 1928. P 

A Course Shift Indicator for the Double- 
modulation Type Radio Beacon, H. Dia- 
mond and F. W. Dunmore. Bureau of Stand- 
ards Journal of Research, 3, p. 1; July, 1929. 
Research "Paper 77. 

Receiving Sets for Aircraft Beacon and 
Telephony. H. Pratt and H. Diamond. Bu- 
reau of Standards Journal of Research, Oc- 
tober, 1928. Research Paper 19. Proc, I. R. 
E., 17, p. 283; February, 1929. 

Engine Ignition Shielding for Radio Re- 
ception in Aircraft. H. Diamond and F. G. 
Gardner. Bureau of Standards Journal of 
Research, 4, p. 415; March, 1930. Research 
Paper 158. Proc. I. R. E., in press. 


NEW AIR SERVICE 

NEW regular air mail service 

was scheduled to begin Mar. 4 be- 
tween Batavia, Java, Netherland East 
Indies and Singapore, Straits Settle- 
ments. (August Brauer Jr., acting 
trade commissioner, Batavia, Java.) 


A New Service 


FOR the purpose of enabling the 

West Indian islands which have 
no air mail service to take advantage 
of it for communications, a telegraph- 
post-air-service has been instituted at 
much reduced rates, approximately 
one-quarter the ordinary rate, with a 
minimum charge for 24 words, accord- 
ing to a report from Vice Consul Al- 
fredo L. Demorest, Trinidad, made 
public by the Department of Com- 
merce. This will enable Grenada, St. 
Vincent, Barbados, Dominica, Mont- 
serrat and St. Kitts to forward by tel- 
egraph at the cheap rate to the air- 
plane points of call for transmission 
beyond by air post. The points of 
call at present in the British West In- 
dies region are Antigua, St. Lucia, 
Trinidad and Georgetown. 

The telegrams will bear the designa- 
tion PAVLT. A further service will 
be introduced at an early date to en- 
able islands having infrequent mails 
to outside points to cateh outgoing 
mails from other stations. This serv- 
ice will be designated PLT, and the 
telegraph charges will be on the same 
basis as*for the PAVLT service. 


IN YUKON TERRITORY 
HE Yukon Airways and Explora- 
tion Co., Ltd., has purchased an 

American plane for use on the White- 
horse, Mayo, Dawson service. This 
company operates one plane on the 
northern air mail and passenger serv- 
ice but by the end of the Summer ex- 
pects to have three in operation. In 
Winter an airplane reduces the travel 
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Canada’s Aviation: 


Services 


T the beginning of March, 1930, 
A there were 88 companies en- 

-<& gaged in commercial air oper- 
ations in Canada. Of this sumber, 10 
were operating regular, scheduled 
services over 22 established routes 
having a total mileage of 6,984. The 
names of the companies and routes 
operated by each have been issued 
by the aeronautics division of the 
Bureau of Foreign and Domestic 
Commerce. 

Canadian Colonial Airways, Ltd., 
Mount Royal Hotel Bldg., Montreal, 
Quebec. ' Total operating mileage 200. 
Montreal-Albany—200 miles. Daily 
except Sunday, one way. Return trip 
operated under United States contract. 

Canadian Airways, Ltd., 601 Keefer 
Bldg., Montreal, Quebec. Total oper- 
ating mileage 557. Montreal-Detroit 
(via Toronto, Hamilton, London and 
Windsor) 557 miles. Daily except 
Sunday. 


W ESTERN Canada 
Airways, Ltd., 804 Trust and Loan 
Bldg., Winnipeg, Manitoba. Total op- 
erating mileage 1,486. Winnipeg-Cal- 
gary (via Regina, Moose aw and Medi- 
cine Hat)—-770 miles, daily; Regina- 
Edmonton (via Saskatoon and North 
Battleford) —456 miles daily; Sioux 
Lookout-Narrow Lake (via Gold 
Pines)—160 miles, weekly; The Pas- 
Kississing—100 miles, weekly. 

Compagnie Aerriene Franco-Ca- 
nadienne, 266 St. James St., Montreal, 
Quebec. Total operating mileage 130. 
Oskelaneo-Chibougamau—130 miles, - 
weekly. 

Alaska-Washington Airways of B. 
C., Ltd., 211 Pemberton Bldg., Vic- 
toria, B. C. Total operating mileage 
Seattle-Vancouver—123 miles, 
daily; Victoria-Vancouver-Nanaimo— 
102 miles, daily; Victoria-Seattle-Ta- 
coma-Olympia—124 miles, daily. 

Commercial Airways, Ltd. 501 
Crown Bldg., Vancouver, B. C. Total 
operating mileage 1,800. Fort Me- 
Murray-Aklavik—1,800 miles. 

Colonial Western Airways, Inc., 270 
Madison Avenue, New York, N. Y. 
Total operating mileage 63. Buffalo- 
a miles, daily except Sun- 

ay. 

Canadian-American Airlines, Inc., 
2600 Delaware Street, S. E., Minne- 
apolis, Minn. Twin Cities-Winnipeg 
(via Fargo) —420 miles, daily. 

Total of all-year service routes is 
5,005 miles. 

Companies furnishing Winter serv- 
ice, approximately Dec. 15 to Apr. 15, 
are listed as follows: 

Canadian Transcontinental Air- 
ways, Ltd., 111 Cote de la Montagne, 
Quebec, Quebec. Total operating 
mileage 830. Moncton - Magdalen 
Islands—360 miles, weekly; Quebec- 
Seven Islands (via Betsiametes-Pointe 
aux Outardes-Pentecost River-Shelter 
Bay and Clark City) —350 miles, semi- 
weekly; Seven Islands-Anticosti—120 
miles, semimonthly. 


Lonvon Air Trans- 
port, Ltd., 144 Fullerton Street, Lon- 
don, Ontario. Total operating mile- 
age 22. Leamington-Pelee Island—~ 
22 miles, daily except Sunday. 

Total of Winter service routes is 
852 miles. 

Companies providing Summer serv- 
ice are listed as follows: ' 

Canadian Transcontinental Aire« 
ways, Ltd., 111 Cote de la Montagne, 
Quebec, Quebec. Total operating mile- 
age 440. Montireal-Rimouski—330 
miles, semiweekly ; Montreal-Ottawa— 
110 miles, weekly. 

Western Canada Airways, Ltd., 804 
Trust and Loan Bldg., Winnipeg, 
Manitoba. Total operating mileage 
82. Lac du Bonnet-Bissett (via Wad- 
hope) —82 miles, semiweexly 

Total of Summer service routes is 
522 miles. 

Experimental services are listed as 
follows: 

Canadian Airways, Ltd., 601 Keefer 
Bldg., Montreal, Quebec. Total oper- 
ating mileage 605. Montreal-Moncton 
(via St. John) —447-miles, daily ex- 
cept Saturday and Sunday; Montreal- 
aren tes miles, daily except Sun- 

ay. 


IOS 


time between Whitehorse and Mayo 
from 12 days by other means of trans- 
portation to 1 hour and 45 minutes, 
This service has proved of great as- 
sistance to prospectors and trappers. 
(E. G. Babbitt, trade commissioner, 
Vancouver, Canada.). 
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